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Murray Dry Type Current Limiting Reac- 
tors are supplied for all kinds of services 
—indoor or outdoor—for operating vol- 
tages up to 33 K.V. and current ratings up 
to 5,000 amp. 


C They consist of concentric stranded, en- 
ameled and asbestos insulated conduc- 
0 ‘ors mounted in a concrete housing. 


For over a quarter-century Murray Reac- 
tors have been providing short circuit pro- 
tection on the lines of many of the largest 
power systems. Efficiencies guaranteed. 


1250 ATLANTIC AVENUE BROOKLYN, N. Y. 


A METROPOLITAN DEVICE CORP. 
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Indoor Dry Type Reactors 
Rated 162 KVA 500 Amperes 
6.6 KV 25 Cycle, Indoor 
Service 


MURRAY LOW LOSS REACTORS 
PROTECT DISTRIBUTION SYSTEMS 
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Coming 
Features 


Compressed Air Saves 
at Forging Hammers 


Power salesman J. W. O’Nan 
of Duquesne Light Company tells 
how the Vulcan Crucible Steel 
Company eliminated boiler plant. 
secured diversity of demand and 
lowered operating costs by sub- 
stituting compressed air for 
steam at forging hammers. 


Air Conditioning Loads 
That Improve Load Factor 


Anson D. Morston, Kansas 
Power & Light Company, de- 
scribes his ten years experience 
with refrigeration storage, which 
points to a wider field for more 
compensatory loads. 


Venting Inclosed Buses 


An article soon to appear will 
tell how improved ventilation of 
inclosed buses has been found 
to reduce temperatures and _ in- 
crease capacity without overheat- 
ing disconnect switch contacts 
and oil breaker terminals. 


On the Cover 


Eight are-melting furnaces 
guaranteed laboratory accuracy 
for Allegheny Metal production 


at Allegheny Steel Company’s 
Brackenridge plants. The one 


on the cover is a 25-ton, 7,500- 
kva. unit which is served by the 
est Penn Power Company. 
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or VARNISHED CAMBRIC CABLES have a long-established record of reliable per- 
formance. This record is represented by thousands of installations in all conditions 
of use throughout the country. 

OKOCLOTH FABRIC a more recent but well-demonstrated insulation, definitely increases 
the wide scope of varnished cambric...0KOCLOTH FABRIC was specially developed for con- 
ditions where a higher degree of resistance to heat and oil is required. 

Full knowledge of the use possibilities of OKOCLOTH CABLES is important because of the 
increasing number of applications which will be found for them. Details of voltage and tem- 


perature ratings and other characteristics of OKOCLOTH will gladly be furnished upon request. 


“THE OKONITE COMPANY 


Founded 1878 


THE OKONITE-CALLENDER CABLE COMPANY, INC. 


EXECUTIVE OFFICE: PASSAIC, N. J. 





New York Boston Seattle Buffalo Chicago Dallas Detroit Atlanta 
Philadelphia Los Angeles Pittsburgh St. Louis Washington San Francisco 
Factories: Passaic, N. J « Paterson, N. J. 


OKONITE QUALITY CANNOT BE WRITTEN INTO A SPECIFICA 
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The Future 
of Private Ownership 


What is the future for privately owned and 
operated electric utilities in this country? So 
much is this question in the minds of utility 
men that at the recent Indiana Electric Associa- 
tion convention, which drew a large attendance 
from surrounding states, four of the speakers 
were asked to discuss this question from dif- 
ferent angles. 


Any approach to this subject should be 
from the long-time aspect rather than the im- 
mediate future, because public sentiment is too 
easily swayed by affairs of the moment. Right 
now, for instance, there is an increasing public 
reaction against public ownership and wasteful 
spending by the government on unwarranted 
hydro projects. A few years ago there was a 
strong public sentiment against the “power in- 
terests.” That the pendulum has swung away 
from public ownership need not be taken, how- 
ever, aS any assurance that private ownership 
will enjoy any modification of federal or state 
regulation. 


In fact, the very essence of government such 
as is exercised in this country might well be the 
only true answer to the question of ultimate 
ownership. It is obvious that the whole theory 
of democratic government has changed radically 
as the result of the depression. New social 
obligations have been undertaken by govern- 
ment. and to meet the cost thereof taxes must be 
levied. Since government pays no tax on its 
own operations and holdings, individuals and 
privately owned business must foot the bill. 
Electric utilities, for instance, now pay nearly 
three hundred millions in taxes, and present 
the possibility of paying more as the industry 
expands and spending by political bodies makes 
greater demands. Therefore, so long as we 
have a democracy, private ownership is a 
necessity. 


But that does not mean that private busi- 
ness can do as it pleases, provided it pays the 





taxes. In fact, a democracy in which the elected 
administration is pledged to a readjustment of 
social conditions must not only raise large sums 
of money to meet these requirements, but it must 
try to bring about conditions that will improve 
the economic position of the individual. This. 
obviously, can mean only one thing—more and 
more restrictive regulation of business. 


And therein lies the problem of private 
ownership. In other words, it will not be a 
question of whether private ownership shall 
prevail, but, rather, how to continue to earn a 
return for investment and at the same time pay 
higher taxes and operate under increasing 
restraints. 


While it may not be easy, private utilities 
will find the way. For the electric utility in- 
dustry it is going to mean better and better 
management of labor and capital. It is going 
to mean a more intensive search for net through 
thoughtful load building, co-ordinated with 
system planning. It is going to mean more 
analysis of investment requirement for equip- 
ment for service reliability. It will be a chal- 
lenge to designing engineers to develop new 
products and new methods that will require less 
investment without any sacrifice in performance. 


The investor in public utility securities may 
have to be content with a smaller return on his 
money, but so will investors in other businesses. 
As for the security of his principal, he must rely 
upon the ability of his management; for the 
continued success of the industry will depend 
upon its own initiative, its courage to look facts 
squarely in the eye and its willingness to take 
whatever action is necessary to strengthen its 
position. Thus while the future is going to 
bring new and difficult problems, they can be 
tackled with more inspiration in the knowledge 
that, under the economy of a democratic form 
of government, private ownership cannot be 
destroyed. 
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WORK PROGRESSES AT GRAND COULEE 


The entire flow of the Columbia River will be able to pass through the sixty outlet tunnels 
in the Grand Coulee Dam. Four of the tunnels, which are each 8'4 ft. in diameter, are 
shown in place and about to be buried in concrete. Each tunnel will be provided with two 


huge valves. The finished dam will be 300 ft. higher than the trestle shown in the picture 





Time Control Refines 


Water-Heating Load 


Controlled Low-Wattage Units Attain Max- 


imum Efficiency, Mimimum Tank Size and 


Minimum Electrical Demand on the System 


By EUGENE VINET * 


Edison General Electric Appliance Company, Chicago 


HEN all considerations are 

taken into account, that form 

of control of water heating 
which most advantageously restricts 
the system and localized peaks is the 
one which affords the best balance of 
profitable and economical creation of 
water-heating load. Also, since load 
factor is the prime index of demand 
ratio it is evident that water heating 
may be approached either as a base 
load or a valley-filling load. Any one 
can take his choice to meet local fac- 
tors, but examination of a recent 
analysis (Technical Bulletin No. 16) 
by C. P. Randolph, vice-president Edi- 
son General Electric Appliance Com- 
pany, points toward a judicious val- 
ley-filling program as affording better 


* Paper presented at Edison Electric Insti- 
tute engineering committee meetings, Cleve- 
land, Ohio, October 12, 1987. 


> 


| [Max 
at Mor 


Po | 


— oo 





balanced results than a base-load or 
24-hour approach to the problem. 

Laboratory and field tests correlated 
with accepted diversity factors and 
with recorded utility experience are 
the basis for the conclusion drawn— 
namely, that the analysis converges 
toward pre-eminence of the eighteen- 
hour low-wattage twin unit, or, other- 
wise stated, that cut--off during rela- 
tively short periods gives the best 
over-all results. This accords appro- 
priate weight to tank cost and sufh- 
ciency of hot water service to the cus- 
tomer as well as to cost to the utility 
to render the service, with its resulting 
demands on distribution. 

In the past possibly too much em- 
phasis in the consideration of water 
heating has been given to the objective 
of working otherwise idle generation 


Fig. 1—Typical daily 
draw-off totals to 1,285 
gal. per month 


This schedule is the foun- 
dation for the discussion 
presented in the article. 
It was presented in the 
1931 report of the N.E.L.A. 
water heating committee. 
It is representative of most 
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homes of four or _ five 
people and is based on an 
average temperature of 








150 deg. F. When extended 
to cover the month the gal- 
lons required are about as 
indicated in the table. On 
the basis of 92.5 per cent 
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Fig. 2—Only the lower unit is time- 
controlled 


Upper unit one-quarter the way down from 
the top of the tank. Each unit is thermo- 
statically controlled and the two units are 
interlocked against simultaneous operation 
so as to limit demands. Units are 20 watts 
per gallon of tank capacity for the lower 
unit and 30 watts for the upper unit. 


during night valley hours only and 
too little to the tax on distribution 
from loadings that do not keep sharp 
peaks within proper bounds as dic- 
tated by voltage drop. As long as 
peaks are not increased during the 
day, any load that is added is good 
load if it gives existing distribution 
capacity an opportunity to enhance 
revenues without incurring distribu- 
tion investment specifically to handle 
that particular load. That leads logi- 
cally to the choice of water heater con- 
trol and tank capacity which gives 
satisfactory service with minimum size 
of unit because it relies substantially 


less on night-heated storage. 


Gallons Daysper Gallons efficiency this represents a ; 
per Day Month perMonth monthly consumption of Every local system should be studied 
eg ae ee + 2 as ys 340 kw.-hr. Note that before decision is made between ten- 
BPOEOAL GEG esi wad neers 50 of ‘ oh , 
Minimum day............. 20 12 0 240 607% of the water is with and eighteen-hour methods of con- 
3908 a a ee drawn during forenoon : 
Total 30 4 1,285 hours of a typical day. trolled water heating. 


ELECTRICAL WORLD + NOVEMBER 6, 1937 (1523) 57 



































Kilowatts 






















0 
1212345678 9101212345678 910012 
~« > M. 











4567 









12123 891011121 234567 
> K--- ; >- -—-- -——— 


8 9101112 12123456 
ik A.M 





Fig. 3—Eighteen-hour charge shows high diversity of upper unit on maximum-use day 


Diversified low-wattage water heater load per customer at the 
On the basis of four to six water heaters 
per line transformer with average monthly consumption of 340 
Maximum day, 13.98 kw.-hr. in each 


distribution transformer. 


kw.-hr. per water heater. 
case, 4,080 kw.-hr. per year. 
(a) Uncontrolled 24-hour heater. 
lower unit 0.6 kw., upper unit 1.25 kw. 
(b) Controlled eighteen-hour heater. 
tank. Lower unit 0.75 kw., upper 1.25 kw. 
(c) Controlled ten-hour heater. Twin 
Lower unit 1.25 kw., upper 2.00 kw. 


These loads are later to be added to the other loads of full-use 


No single answer as to manner of 
molding water-heating load is going 
to be applicable indiscriminately to 
all utilities because of variations in 
proportions of domestic, commercial 


Twin units in 40-gal. tank, 
Twin 


units in 


customers in Fig. 4. If six of the upper units should all be func. 
tioning simultaneously the load would be at least 744 kw. for any 
of the three types of heaters. Actually, the diversity resulting from 
the thermostatic floating of the upper unit in conjunction with time 


control of the lower unit holds the diversified load at the times of 


maximum range use (noon and evening) to a maximum equivalent 


0.2 kw. for each upper unit of each heater in the case of the 


40-gal. 


units in 


eighteen-hour heater. 


That means 1.2 kw. demand for all six 


heaters and, in turn, that signifies a diversity factor of about 64. 


66-gal. tank. 


This may seem large, but experience with ranges has established 


comparable diversity factors which were no less startling when 


and industrial loading and to other 
factors that will modify the over-all 
loading of transformers and _substa- 
Relative saturations are chang- 
ing as the standards of living improve 


tions. 


they were first suggested. 


and as companies find it feasible to 
promote particular kinds of utilization 
of energy. Nevertheless it is possible 
to take typical system loadings and 
typical objectives of further loading 
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Fig. 4—Full-use customers give best economics at the transformer when water heaters are on eighteen-hour contro! 


and four to six water heaters among the 25 customers. 
(a) Twenty-four-hour uncontrolled heater. 
(b) Eighteen-hour heater with lower unit time-controlied 
(c) Ten-hour heater with lower unit time-controlled. 


Shaded areas are the water heater loads transferred from Fig. 3 
in each case. Consumption 550 kw.-hr. per month per customer. 
Diversified demands on fifteen-minute basis; 25 customers per line 
transformer with ten to fifteen refrigerators, seven to ten ranges 
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Fig. 5—Substation diversities at critical hours are most favorable in the case of the eighteen-hour controlled heater 


Charts represent conditions resulting from 500 heaters operating (c) Ten-hour heater with lower unit time-controlled. 
These charts lay the foundation for the advantageous valley-filling 


under same data as presented in Fig. 3 
(a) Twenty-four-hour uncontrolled heater. 


(b) Eighteen-hour heater with lower unit time-controlled. 


in the process of finding the most ad- 
vantageous approach to the largest 
single domestic load now in sight— 
namely, the domestic water heater. 


Standardization a worthy objective 


A further consideration is the de- 
sirability of promoting this load under 
such conditions as to encourage the 
highest practicable degree of standard- 
ization of equipment and the smallest 
practicable number of sizes of tanks 


2,000 to 3,000. 


to meet the domestic hot-water require- 
ments. This is necessary if manufac- 
turers’ prices are to be induced toward 
levels that will make the appeal of 
water heating greatest to those who 
have to buy the heater if there is to be 
any response to sales efforts. 

No discussion of water heating can 
lead to generally acceptable conclu- 
ions unless it is based on a generally 
accepted program of hot water with- 


portrayed by Fig. 6 when the customers are increased to embrace 


typical user, along with an appropriate 
range of temperature maintained 
throughout the service. Lacking any 
program thus far officially adopted, 
this analysis has been based on the 
data of the former N.E.L.A. water 
heating committee as shown in Fig. 1 

Rather than complicate the text at 
this point by injection of the other 
detailed quantities on which this analy- 
sis has been founded, those data have 


drawals as fixed by the habits of the been incorporated into the accompany- 
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Fig. 6—At the substation the eighteen-hour controlled heater gives minimum demand for 2,000 to 3,000 full use customers 


Refrigerators and ranges assumed for 1,500 customers and water 
heaters for 500. 


{a) Twenty-four-hour uncontrolled low-wattage unit heaters. 


(b) Eighteen-hour heater with lower units time-controlled. 
(c) Ten-hour heater with lower unit time-controlled. 
Shaded areas are water heater loads transferred from Fig. 5. 
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Again the eighteen-hour time-controlled heater shows to best ad- 
vantage when considered in conjunction with characteristic com- 
mercial light and retail power loads at the substation on the annual 
Substation assumed to serve 3,000 domestic customers 
with full saturation of lights and minor appliances, 60 per cent 


peak day. 


ing illustrations. They tell better than 
words why the eighteen-hour time- 
controlled heater best answers the 
problem of giving the customer his hot 
water as he wants it and at lowest 
outlay to him, and at the same time 
necessitates the least outlay on the part 
of the utility to carry the added load. 

The illustrations are arranged in 
logical order of evolution from the 
withdrawal schedule assumed for the 
typical user, through the diversities of 
representative numbers of water-heat- 
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Fig. 7—Ten-hour (or night-storage) heater incurs risk of creating new substation peak 
during late evening lighting hours as saturation exceeds 25 per cent 


of water heaters. 


heater. 


ing customers to the diversified load- 
ing of individual transformers and of 
a typical substation serving a small 
community. 


Time control builds balanced load 


It is believed that a study of these 
load curves leads surely to the con- 
clusion that, for the general case, time- 
control for the lower unit in a two- 
unit heater of such size as to involve 
eighteen hours of operation affords a 
better balanced load-building result 
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saturation of refrigerators and ranges and 45 per cent saturation 
Peaks are held to values more than 20 per cent 
lower in the case of the eighteen-hour controlled heater than in the 
case of the 24-hour uncontrolled or the ten-hour controlled (storage) 


than either a 24-hour heater or one 
functioning essentially as a night-stor- 
age device. Expressed otherwise, the 
controlled low-wattage-unit heaters at- 
tain maximum efficiency, minimum 
tank size and minimum electrical de- 
mands on the system. Meanwhile, the 
practice of floating the upper unit un- 
der thermostatic control only is an ac- 
companying assurance of adequate hot- 
water service, as the average customer 
uses it on either a minimum day, a 
normal day or a maximum day. 


CONTROLLED LOW WATTAGE, 10 HOUR METHOD 
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Fig. 8—Time-controlled units on eighteen-hour operation facilitate sales by permitting concentration 


on lower cost heaters 


The ten-hour, night storage, controlled heater necessitates that half the customers have 66-gal. 
tanks, whereas with the eighteen-hour schedule half of the customers are adequately served by 


40-gal. tanks. 
per gallon. 
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Twin-unit type heaters, lower unit 20 watts per gallon, upper units 30 watts 
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Small pilot 

wire installed 

(bottom posi- 

tion) with sec- 

ondary and re- 

lay mounted 
on pole 


Multiple Street Lights 
on Polarized Relay Control 


One Low-Voltage Pilot Wire Controls Both All-Night 
and Midnight Lights in Replacement of Series System 


town distribution system of Ro- 

anoke, Va.,* among the objec- 
tives desired were the simplification 
of circuits, the improvement of ap- 
pearance of pole leads and the elimina- 
tion of the hazards of open-wire, high- 
voltage circuits. With the primary 
lines to be installed in insulated 
aerial cable and special arrangements 
made for installing transformers, only 
the series street-lighting conductors 
serving an ornamental type of street- 
lighting system remained exposed. 
Not only was the series system served 
from comparatively large _ station- 
type, constant-current transformers 
which had open-circuit voltages of 
around 10,000 volts and normal op- 
erating voltages of more than 5,000 
volts, but the open-wire series con- 


I THE revamping of the down- 


. An article in the August 28, 1937, issue 
of ELecrricaL Worxtp described the features 
of the Roanoke distribution system in detail. 
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American Gas & Electric Company, 


By T. F. HILDEBRAND 


ductors required crossarms on the 
poles, both of these being objection- 
able. It was desired to eliminate the 
old, high-voltage series transformers 
and circuits and to eliminate the need 
of crossarms in the area to be rebuilt. 

After considering several schemes 
of revamping and controlling the 
street-lighting system it was decided 
to change from series to multiple in 
the area involved and to control the 
multiple street lights by means of a 
polarized relay and control scheme re- 
cently put on the market under the 
trade name of “Polatrol.” Simply 
stated, the new system consists of a 
source of d.c. energy, either battery 
or rectifier, with switching arrange- 
ments for impressing a positive or 
negative impulse on a one-wire pilot 
circuit extending to the polarized re- 
lays mounted on the poles and which 
either connect or disconnect the street 


New York 


lights from the 120/208-“Y”-volt sec- 
ondary system, depending upon the 
polarity of the impulse. 


Several advantages realized 


The “Polatrol” system offered sev- 
eral advantages which led to its se- 
lection for use in Roanoke. One of 
the main advantages was that both 
midnight and all-night burning lights 
could be positively controlled by a 
single-wire pilot circuit. The control 
equipment involved and the relays 
were relatively simple and easily op- 
erated. The relays were small, per- 
mitting mounting in the base of steel 
poles, or being unobtrusive when 
mounted on the side of a pole. The 
pilot wire need be energized only for 
a few seconds a day, then at not more 
than 120 volts, thus eliminating the 
need of any high-voltage _ street- 
lighting conductors and _ permitting 
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Reversing Maste 
switch 


hiatal ae el on pap aaie mnie J 
Control Board 








Midnight Light 


Fig. 1—Polatrol control board, pilot circuit and relays for Roanoke’s multiple 
street-lighting system 


the pilot to be installed in the same 
manner and along with the regular 
secondary conductors. Cost of estab- 
lishing the “Polatrol” system was as 
low as or lower than other schemes 
considered and the total investment for 
the new multiple system was lower 
than the investment in the old series 
circuits and equipment. 

A simplified diagram of Roanoke’s 
multiple system control set-up is 
shown in the simplified diagram of 





a 


Fig. 3—Simple board controls lighting circuits 


Left—Front view of control board. Blank panels for future 
developments. Right—Rear view with equipment covers 


removed. 
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Fig. 1. A diagram of the Polatrol 
relays used for the midnight and all- 
night burning lamps appears in Fig. 
2. A factory-built control panel- 
board (Fig. 3) was obtained and 
set up in an attended station. This 
board was completely wired and 
self-contained, including a 120-volt 
tube-type rectifier, reversing switch 
in the dc. circuit, together with 
necessary switches, protective fuses, 
etc. In order to give the operator an 
indication that proper 
current and_ voltage 
conditions prevail and 
that the proper operat- 
ing sequence is followed 
an ammeter and _ volt- 
meter were placed in 
the d.c. pilot circuit and 
master “Polatrol” relays 
with indicating _ pilot 
lights were installed on 
the board. 

One side of the d.c. 
circuit is permanently 
grounded at the station, 
the other extending out 
of the station to the 
street light control relays 
as a _ one-wire pilot, 
where the circuit is 
completed through the 
relays to the  secon- 
dary system grounds. In 
order to eliminate all un- 
necessary wire crossings 
at street intersections the 
headguys between ad- 
jacent secondary sections 
were used as the pilot 
wire in many places. The 
guys were insulated from 
the poles and ground 
by the usual guy insula- 
tors, and the pilot wire, 
normally carried along 
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Fig. 2—Polarity of impulses 
effects selection 
Abvbove—Diagram of relay circuit. 
Below—lInside view of polatrol relay. 


with the secondary conductors on a 
five-spool rack, connected into the 
head-guy at end of secondary runs. 


Two functional relays identical 


The relays controlling the midnight 
and all-night burning lamps are iden- 
tical excepting for an auxiliary Edison 
thermal timing relay or “selector” in- 
serted in the control circuit of the all- 
night light relays. Fig. 2 clearly 
shows the relay circuit. With a nega 
tive impulse on the pilot “P” the top 
of the polarized armature swings to 
the left operating coil, closing the lamp 
circuit from “G” to “L.” With a 
positive impulse on the pilot, the 
armature swings to the right operating 
coil, opening the lamp circuit con- 
tacts. The action of the relays is prac- 
tically instantaneous, requiring an im- 
pulse of only a second or two, thus 
when a two- or three-second negative 
impulse is placed on the pilot wire all 

[Continued on page 152) 
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Getting a Start 
on the Attic Ventilation Load 


By R. M. WINSBOROUGH 


Southwestern Gas & Electric Company, Shreveport, La. 


Attic ventilation is, of course, not air conditioning, yet it has 
load-building potentialities, and, in addition, offers something of 
a talking point for later conversion to complete air conditioning. 
Its load-building possibilities, operation costs and estimated 


annual revenue obtained are presented in this analysis of the 


activities of a Southern utility. 


cided to see what could be done 

with the promotion of attic venti- 
lation in Shreveport, La., where we 
have 18,000 domestic electric cus- 
tomers. 

We concluded to promote attic ven- 
tilation through the dealers. If we 
were to get a satisfactory job done it 
meant we had to persuade the dealers 
that the equipment for attic ventilation 
was a product which they could mer- 
chandise at a profit and that the busi- 
ness was susceptible of volume devel- 
opment at prices which provided satis- 
factory profit margins. 

The average installed prices in 
Shreveport of 36-in. fans for which 
we obtained outlets were Ventura, 
$200; Bar-Brook, $109.50; Buffalo- 
Forge, $109.50; Robbins & Meyers. 
$200; Ilg, $175; Diehl, $175. 


[: APRIL, 1936, our company de- 


Three types of advertising used 


We presented to the dealers a plan 
which consisted of three types of ad- 
vertising. The first was a series of 
ten 54-in. newspaper advertisements 
presenting for the first time in Shreve- 
port the idea of home cooling by attic 
ventilation. Each ad contained the 
names of all dealers, also the name of 
our company, and offered a free book- 
let describing attic ventilation, called 
“Comfort Cooling.” 

The first newspaper ad was pub- 
lished on June 10 and the last one 
on July 26. The start was too late. 
We would have done much better if 
we had been ready to begin our ad- 
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vertising about May 1. This year we 
started advertising in April to reach a 
peak about May 15 and to continue 
through May and June. 

The second part of the promotion 
we offered to the dealers was the use 
of the booklet “Comfort Cooling.” 
Each dealer who handled any line of 
attic fans was supplied with as many 
books as he could use to advantage. 
We went through our meter books and 
made a list of all the customers who 
were using more than 100 kw.-hr. per 
month. There were about 1,100 of 
them, and to this entire list we mailed 
the booklet with a letter and a return 
postcard. 

Our returns were very disappointing. 
Just what the reason may have been 
we have not been able to determine. 
I think, personally, there were three 
weaknesses in the mailing. In the 
first place the booklet was not nearly 
so effective as it might be. It did a 
very poor job of selling attic ventila- 
tion because it did not explain clearly 
what the process was and did not give 
even an inkling as to its probable cost. 
The second weakness in the mailing 
was the letter. The letter did not do a 
good job of selling the book nor of 
selling the idea of attic ventilation. 
Worse than that, it gave the customer 
notice that if he filled out and returned 
the postcard he would certainly be 
called on by a salesman to discuss the 
matter of installation I think the 
failure to do a selling job in the letter, 
combined with the fact that the cus- 
tomer was put on notice that a sales- 


man would call, tended to keep down 
the number of returns. The third 
weakness was that the postcard, instead 
of being attached to the letter, was 
clipped to the inside back page of the 
book. The postcard should have been 
loose, so that it would be detached 
from the book at the time the clip was 
removed which released the letter. 
But in spite of these weaknesses we did 
receive some inquiries in the mail, and 
these were passed around to the deal- 
ers in rotation. 


Radio advertising effective 


The third type of advertising which 
we did for the dealers was by radio. 
We had been using a ten-minute news 
broadcast on two local radio stations. 
Both of these were daytime broadcasts, 
one of them coming at 10:30 in the 
morning and the other at 5:50 in the 
afternoon. The program consisted of 
an opening announcement, four min- 
utes of news, a commercial “plug” in 
the middle, four minutes of news, and 
a commercial “plug” at end. During 
the months of June and July we de- 
voted at least one of the announce- 
ments on each program to attic venti- 
lation. The free booklet was offered 
to anyone who would call on a dealer, 
or at our company, or who would 
write to the station for it. The radio 
advertising produced excellent results. 

While this advertising was going 
on a great deal of work was done 
with the dealers to get their salesmen 
fairly acquainted with the attic ventila- 
tion idea and to be sure that the deal- 
ers had sufficient salesmen to take ad- 
vantage of the interest we were creat- 
ing by the advertising. We wound 
up with eight dealers well equipped 
for the work and with a total of ten 
full-time salesmen who spent June, 
July and a part of August and Sep- 
tember on attic ventilation. Beginning 
with June and ending with December, 

[Continued on page 138] 
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OL IRE IDEOTEION 


Copper Brazing Lowers 
Bus Jointing Cost 


Silver Alloy Brazing Technique Eliminates Bolt- 


ing in Field Fabrication of Copper Bus, Reduces 
Joint Resistance, Cuts Material and Labor Cost 


lyn conduit plant of Steel & Tubes, 

Inc., a subsidiary of the Republic 
Steel Company, more than 20 tons of 
copper busbar were installed on what 
is considered to be one of the largest 
electrogalvanizing plants in the coun- 
try. 

A factor in this undertaking was 
the installation of an electrical bus- 
bar system capable of delivering some 
36,000 amp. at 4 to 5 volts, in which 
the type of busbar joint limited the 
impairment and reduced the main- 
tenance to the lowest possible mini- 
mum under severe operating condi- 
tions. 

With these heavy currents jointing 
of the busbars was an all-important 
problem, and to avoid deterioration 
and resultant voltage drop a combi- 
nation soldered and_ bolted 


I a recent operation at the Brook- 


installa- 


Silver alloy brazing displaces soldering and bolting for 


bus system carrying 36,000 amp. 
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By R. A. GOELLER 


Vice-President Hatzel & Buehler, New York City 


tion, using drilled holes, was specified. 
Due to the estimated cost of soldering 
the joints, some of which consisted of 
eight 6x4-in. bars, the figures sub- 
mitted on this basis ran considerably 
in excess of what had been anticipated. 

Alternate estimates were prepared 
based upon eliminating the soldering 
and a major part of the drilling and 
in their place use a 6-in. lap and a 
five-bolt clamp, the fifth bolt to be cen- 
tered between the four others and the 
copper drilled to receive it. Other al- 
ternatives were considered, such as 
silver plating all joints before assem- 
bly and also the use of silver foil be- 
tween each joint, but for obvious rea- 
sons they were dropped. 

While designing the busbar clamps 
for this installation, having in mind 
the several problems, the idea oc- 
curred, why not make a departure in 


technique? It was natural that elec- 
tric welding should come to mind first, 
and pursuing the thought further it 
was found that portable equipment of 
several types was available, but un- 
fortunately not in the required ca- 
pacity for this job. The cost of spe- 
cial equipment and the time for manu- 
facturing it made it necessary to aban- 
don that idea—regretfully. Consulta- 
tion with the Air Reduction Com- 
pany, however, brought out the fact 
that a perfect mechanical job could 
be made in the field by brazing the 
busbars with low-temperature alloys. 
Several brazing alloys were available 
and their cost, the type of torch and 
capacity of gas tanks, methods of 
clamping during the braze and _ the 
skill required to make the braze and 
the labor time expended were studied. 

In determining the amount of lap 





Brazed buses terminate in bolted joint at the galvanizing 


tanks to permit easy disconne tion 
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for the joint it was decided that three = 





times the thickness of copper was suf- 
ficient as far as mechanical strength 
was concerned. Thus for 6x4-in. bus- 


Table I—Estimated Cost of Sil-Fos Brazing 


14%x6-In. Copper Bus (Lap 1% In.) 


bars, which was the size representing _Sil-Fos per joint 114x6x0.01 in. —about 0.46 oz. at $3.50 per Ib............0- 4.20000 c0 eee $0.009 

bulk. thi 14x6-i Oxygen per joint 10 cu.ft. (Style No. 4 to No. 10 tip, 10 Ib.) at $1.60 per C cu.ft..... 0.16 
the greatest bulk, this meant a 15x0-In. — acetylene per joint 10 cu.ft. (Style No. 4 to No. 10 tip, 10 Ib.) at $3.15 per C cuft..... 0.315 
lap - 9 — of lap surfaces. How Material cost per joint....... pone eee es ec eeecceeceeeseee $0.574 
well this was justified, both mechanic- Material cost per s.in. $0.574--9...........ceeeeeees 0.064 


ally and electrically, the following ex- 
tract from reports on tests will show. 

Test pieces of copper were ar- 
ranged for and several joints made in 
the laboratory of the Air Reduction 


Total torch time per joint 


Total time 


ssedardteanitaas 3 minutes 


Time cleaning, fluxing and assembling.... 5 minutes 


ea ae onnlnt es wee 8 minutes 


%4x4-In. Copper Bus (Lap ™% In.) 


7 Sil-Fos per joint %x4x0.01 in.—about 0.1 oz. at $3.15 per Ib.... 0... ... cee eee ee eee $0 .083 
Company, with members of our staff a per joint 9 —, Poa rn 9 tip, 5 ay ee SR OO) CUR cea scccccins — 
‘ ‘ e CEES IERG WOH SOUS 3: COS. BE Se ee GC Cra co wh oe hie Chee whe eK Cee cea denEdateke ( 7 

present. Set forth in Table I is their , : . Birra 
L : ” UE CO GE SOI fn ce ekcdwdust hanekednensen aera $0.104 

report on cost of brazing alloys, gas Material cost per 8q.in. $0.104 + 3........cccccccecee. 0.035 


and actual time expended in making 
the joints. 

In comparing the material cost of 
a joint in 43x6-in. copper against 
1x4-in. copper it will be seen that as 
the mass is increased twice the gas 
costs rose approximately eight times, 


Total torch time, per joint 


Total time 


Table Il—Results of Tests 


butane ease 1%, minutes 


Time cleaning, fluxing and assembling... 3 minutes 


tatvdisighisia 414 minutes 


Note :—No allowance made above for depreciation, wastage, lost time, ete. 





while the labor time is practically pro- = aoa 
portional. This is accounted for by 


i 2 The drop-of-potential at 1,500 amp. (d.c.) 
the increased gas consumption due to 


Length 


: : . Test Size of of Lap, 
the change in the style of tip and No. tee ciate 
change in gas pressures. 1 \% ft.x6 in. 114 

° i oa ° 2 % ft.x6in 3 
2 . 
In passing, it is interesting to note 3 S ft_x6in. 


. 4 Bus—no joint 

that during the tests ordinary thumb 4 Y% ft.x4 in. % 
1 
1 


screws or “C” clamps were used to a atin Bus pa. ee 
hold the lap together during the braz- Room air 

ing process and that similar clamps Note: 
were employed in the fabrication of 
the job proper. 

With the jointed samples completed 
and master test pieces prepared with- 
out joints, both electrical and me- 
chanical tests were made and the re- 
suts as set forth in the report of the 
Electrical Testing Laboratories are 
shown in Table II. 

Three outstanding facts are obvieus 
from this report. They are: 


(a) That the two pieces of 6x4-in. 
copper with 14-in. lap joined by low 


indication of the yield points. 


temperature brazing alloys had a 
lower fall-of-potential by 0.2 mv. 
than a sample of similar length with- 
out a splice. 

(b) The tensile strength of the 
joint was extremely high, as_indi- 
cated by the fact that the two 6x4-in. 


Sil-Fo: 
a 
Si-Fos .0!10 in thick ee 
(d) Halved Type Brazed Lap Joint 





Sil-Fos 


(b) Typical Brazed Lap Joint 


(c) Typical Brazed Lap Joint 
for Right Angle Connection 


for Right Angle Branch Tap 


Typical brazed joints for various types of bus construction showing the amount 
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The current had been maintained at 1,500 amp. for about one hour. 
tures were not constant and no effort was made to prevent heat flow from one section to 
another. The temperature was slowly rising during the test period. 


(Ff) Typical Brazed Joint Bar in Line 
for Right Angle Connection 


Fall-of-Potential Measurements 
was as follows: 

Approximate 

Temperature, 


Drop-of- Potential 
sJetween Two Center-Line 


Deg. C Points, 12 In. Apart, Mv. 

34 4.0 
33 3.7 
34 4.2 
47 13.0 
50 13.2 
51 13.3 
23.5 


The tempera- 


Tensile Strength 
Tensile tests were made on joints Nos. 1 (%)x6x1%-in. lap) and No. 4 (%4x4x%-in. lap). 
The breaking loads were 68,500 lb. and 24,900 lb. respectively. 


There was no definite 





pieces parted at 68,500 lb. 

(c) A lap of 14 in. on the 6x4-in. 
busbar was ample, both mechanically 
and electrically. 

With the result of these tests be- 
fore him, F. M. Darner, chief engineer 
of Steel & Tubes, Inc., rendered a 


2 : v. 
[i catsdoniiaeelll 
Ld Sit-Fos 
< 3T, >< 3p > 
(e) Typical Brazed Joint. Bars in Line 


(9) Brazed Joint. Bars in Line for 
Right Angle Branch 





of lap that has been found successful 
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Applied to substation bus structure serving this installation brazing makes a 
neat and effective joint 


decision to proceed with the brazing. 

It was decided to use Sil-Fos low- 
temperature brazing alloy, since it 
could be obtained in sheets of 0.01 
in. thickness and had a low melting 
point of 1,300 deg. F., which meant 
low gas consumption. Sil-Fos is a 
low-temperature brazing alloy de- 
veloped by Handy & Harmon and con- 
sists of 80 per cent copper, 15 per 
cent silver and 5 per cent phosphorus. 
In the application of the heat to the 
joint, phosphorus, acting as a fluxing 
agent, is consumed, leaving an alloy 
essentially copper and silver, which 
accounts for the low electrical resist- 
ance of the joint. 


Joint simple to make 


The method of making the joint was 
simple. With a power-driven sander 
the contact faces of each bar were 
prepared in the usual manner. Then 
a strip of brazing alloy about 1/32 in. 
shorter than the lap was cut, and after 
flux was applied to both sides the 
alloy was placed between the two 
bars and clamped by means of two 
“C” clamps, which were set up tight 
enough to hold the bars in position. 
The joint is then ready for the torch 
and heat is applied until the alloy 
runs out at the edges. An extra turn 
of the “C” clamp, removal of the 
heat, slight cooling time and _ the 
joint is complete. In special cases 
brazing alloy was used in rod form, 
similar to solder, to fill voids that 
could not be handled otherwise. One 
important point in making joints in 
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heavy busbars having a multiplicity of 
laminations should be stressed here; 
it is the fact that each pair of bars 
had to be joined separately and not 
all as a unit. ; 

At the plating tanks the use of 
brazed joints provided a method that 
was free from acid corrosion and sub- 
sequent deterioration normally present 
in a clamped or bolted joint. Thus 
there were no bolts or clamps to cor- 
rode or produce reaction of dissimilar 
metals under acid conditions. 

The accompanying diagrams (a, b, 
c and d) illustrate several joints used 
by us on this operation and the for- 
mula which was applied for the vari- 
ous laps. Another method using 
splice plates (e) was adopted on a 
subsequent operation and provided an 
arrangement where the buses were 
aligned at the joints rather than off- 
set. In long runs in exposed locations 
this method is often desirable. Dia- 
grams (f) and (g) show the same 
principle as (e) applied to a right- 
angle joint and lap respectively. 

It is quite obvious, too, that changes 
in direction or laps at more or less 
than 90 deg. can be easily accom- 
plished and a large amount of flexi- 
bility be provided in assembly through 
the ability to slide one bar over the 
other until properly positioned and 
then complete the joint. 

In making joints of this character, 
where heat is employed, expansion of 
the metal is a factor, and therefore 
care must be taken in fabrication to 
allow for this and the subsequent con- 
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traction. The question has been raised 
—why not a butt-weld? The answer 
is, it can be done, but practical field 
difficulties do not warrant it, for it 
would be necessary to machine the 
ends, have special clamps to hold the 
bars in position and then put them 
under pressure. Expansion and the 
small margin of surface to work with 
indicate the lap method, unless there 
are special conditions to be met with. 

While the advantage of a joint im. 
pervious to corrosion, mechanically 
strong, having no greater resistance 
(less in fact) than a solid piece of 
copper, and which will not change 
during the life of the joint, is of para- 
mount importance, the question natur- 
ally arises, “What does this method 
cost over the old means of bolts or 
clamps.” 

The saving in copper poundage at 
the joints was unusual, and _ based 
upon a 6-in. lap on the 6x4-in. bars 
for the clamping or belting method, as 
against a 14-in. lap used for the braz- 
ing process and for the smaller sizes 
in proportion, we have arrived at the 
following estimates of savings: 


Lb. 
S8— 7x6-in. Rabbited joints ........ 24 
320—14x6-in. Right angle joints... ... 1410 
6—%x5-in. Right angle joints... ... 6 
40—¥%x6-in. Right angle joints.... 102 
96—%4 x5-in. Right angle joints.... 72 
192—\4x4-in. Right angle joints...... 103 
Total savings in pounds.......... 1,717 
Total savings in dollars ($0.18 
base) 1,717z60.18...... ... - $309.06 


Analysis indicated that we had an 
approximate total of 4,233 sq.in. of 
brazed joint, and against this we had 
the following material costs: 


Acetylene and oxygen....... Poe $232 00 
Biles OU TE. 6 cake ses one's 87 50 
Welding torch and accessories 50 
per cent depreciation.... eee 149.28 
Total material cost...........-. $468 738 


Cost of material per sq.in. of joint = $0.11 


Joints for a 6x4-in. bus having a 
13-in. lap were the greatest in num 
ber. The average cost of material for 
such joints based on 9 sq.in. per joint 
was $0.99. 

From the above data for a joint in 
a 6x-in. bus with a 14-in. lap the 
following over-all field costs were cal- 
culated: 


Field Cost of Brazed Joint 
(6x14-in. bus, 1%4-in. lap) 


Labor, welding and assembly (based 
on $1.70 per hour plus 20 per cent 


WI. oe occ ees $0.52 
Oxygen, Sjl-Fos \flux.............++: 0.09 
Miscellaneous expenses..........++-: 0.08 
Copper ($0.18 base) bars — lapping | 

MI 6, oo oka eelica aie Serna aeee 0.26 

mn 
Fistd: cost: t0tl....ccstedccdess: $1.80 
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Industry's 
Consultant 


—the Power Salesman 


A ONE looks over a number of case studies of the contributions that 
power salesmen have made to the improvement of industrial proc- 
esses and economy there comes the solid conviction that the relationship 
between industry and the power utilities is much more than that which 
ordinarily exists between customer and supplier. Because the recom- 
mendations of the power salesman so often involve considerations that 
fundamentally are much more concerned with industrial engineering than 
with power, he stands more in the position of consultant than salesman. 


NDUSTRIAL management that is willing to look beyond the book- 
keeping costs of today finds in the services of the power salesman the 
possibilities for long-range production economies, efficiencies and improve- 
ments that are of much greater significance in product cost, quantity and 
quality control than is the entire cost of power. 


UST as the manufacturer of shoes, or of steel or any other product is 

a specialist in his own field, so is the power salesman a specialist— 

a specialist in light, heat and power. The only product he has to sell is 

electric service. And for that reason he must necessarily be careful to 

recommend equipment that he knows will put that service to work to 

the best advantage of the customer. He knows that unless he can speed 

up his customer’s production, improve quality, reduce waste, lower acci- 

dents, improve employee morale or lower costs he cannot expect to sell 
more power. 


ACK of the power salesman is an organization that is interested not 
in any profit that might come from equipment sales, but only in 
improving and extending its service to customers. Any industrial prob- 
lem that involves production control or speed-up, light, heat, humidity 
and dust control or the more economical and efficient use of electricity in 
any way is grist to the mill of the power salesman. Whether it involves 
knowledge he already has, or requires an investigation of similar opera- 
tions elsewhere, a plant survey, laboratory research or what, he and his 
mpany will, within reason, do whatever is necessary to help the cus- 
‘omer solve the problem. 


GLANCE at the following pages of case histories of solutions of 
A customer problems by power salesmen, whether it be improving 
dustrial processes or through the saving of money arising from the 
ibstitution of purchased power for a customer's plant, is convincing 
idence of the value of the consulting services of the power salesman 


industry—a value that, measured in terms of the customer’s own pro- - 


iction, often exceeds many times the entire cost of power. 


CASE STUDIES 
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Air Filtration Makes Possible 


Improvement in Optical Cement 


By K. B. CASTLE, Jr. ° 


Rochester Gas & Electric Corp. 


Rochester, 


Research undertaken by the Bausch 
& Lomb Optical Company in 1935 to 
improve the quality of certain cements 
used on optical lenses so improved 
the method of manufacture that, but 
for one difficulty, the company _be- 
lieved it had a cement as perfect as it 
was practical to make. This difficulty 
was the presence of an occasional par- 
ticle of dirt in the cement. Although 
exposed to air only 40 seconds during 
manufacture, it was believed that these 
particles probably came from air-borne 
dust. 

In an attempt to overcome this difh- 
culty the small room in which the 
cement was made was painted with a 
light coat of oil, oil cloth was cemented 
to the ceilings and walls, linoleum was 
put on the floor, windows were calked 
and strict rules were put in effect reg- 
ulating people entering the room. 
As these steps produced little improve- 
ment the Rochester Gas & Electric 
Corporation’s engineer on air condi- 
tioning was then called in to see if he 
could aid. 

A dust count of not more than 
500,000 particles per cu.ft., taken with 
a Bausch & Lomb dust counter, and 
no dust particle above 4 microns in 


Air filters and temperature control for lens 
polishing rooms 


Right foreground shows filter section and Carrier 
""Weathermaker" for the hand polishing room. Ir 
the center the return duct from the machine polish 
ing room rises to join the fresh air duct from the 
stack. Filter sections for this are in the extreme 
rear. 


. ROY P. WARREN 


Bausch & Lomb Optical Company 
N. Y. 


diameter were assumed as conditions 
that would produce satisfactory results. 
It was decided to attempt to attain 
these conditions by careful filtering. 

A small blower, handling 400 c.f.m., 
was installed to draw 200 c.f.m. from 
the room and the balance from the 
corridor outside the room. This air 
was blown through a Staynew standard 
panel felt filter at about one-half the 
rated capacity of the filter. This suc- 
cessfully removed the dust from the 
air, but liberated exceedingly small 
fibers of cotton. A 2-in. thick steel 
wool filter was then placed on the out- 
let side of the felt filter. At first minute 
particles of oil, about 2 microns in 
diameter, came off the steel wool filter, 
but after two days this ceased. Condi- 
tions settled down to a dust count of 
100,000 per cu.ft., with practically 
nothing above 3 microns in diameter. 

The air-handling equipment, exclu- 
sive of room preparations, had cost 





Filters remove dust particles one-fifth 
diameter of ragweed pollen 


Equipment in laboratory where optical cement is 
made. Intake plenum chamber draws 
outdoors, adjacent corridor and from r g 


it through fan to filter housing. 





Room 


1. Chemical laboratory 
(Supersedes original 
room described above) 

2. Private laboratory 


3. Laminating room 


4. Engraving room 


Type of Equipment 


High degree of 


High degree of 


High degree of 


Function of Room 


Making optical cement, 
laminating sheets, assembly 
of optical instruments 


air filtering 


air filtering Experiments in fusing glass 
and laminating lenses 


air filtering Laminating lenses 


5. Assembly room 


nN 


. Cementing room 


7. Cementing room annex 


oO 


. Hand polishing room 


9. Machine polishing room 


10. Directors’ room 
ll. Large office room 


12. Conference room 





installed $167. 
was immediately 


Cement free of dust 
produced, 
monthly saving to Bausch & Lomb of 
several times this figure. 
this experiment with exceedingly clean 
air were so gratifying that other oper- 
ations were tried on an experimental 


Temperature control to + 
ly, deg. F. with commercial 
filtering. 

Commercial filtering 


High degree of filtering and 
partial summer-time cooling 
Commercial filtering and 
summer-time cooling 

High degree of filtering and 
exact temperature control 
High degree of filtering— 
provision made for adding 
complete conditioning 
Year-around air conditioned 


Year-around commercial fil- 
tering plus heating 


Year-around commercial fil- 
tering plus heating 


with a 


Results of 





basis in this room. 
are now a series of installations scat- 
tered throughout this plant, with more 
under consideration. 
tion of the installations made during 
the year following the first experiment 
is given in the accompanying tabl 


Precise engraving of glass 


Assembly of military equip- 
ment and telescopes 
Cementing of lenses 


Cementing of lenses for op 
tical instruments 

Hand polishing of very pre- 
cise lenses and prisms 
Machine polishing of lenses 


Bookkeeping and tabulating 


Meetings and luncheons 


As a result there 


A brief tabula- 
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? Design Table Lights 
for Tire Inspection 


By J. F. GASKILL 
Philadelphia Electric Company, Philadelphia, Pa. 

\lthough inspection tables of a 
large tire manufacturing plant in 
the Philadelphia area were placed 
near windows where more than 100 
ft.-candles of illumination were avail- 
able, inspection of green tire casings 
was not satisfactory. 

The inspector’s problem was to de- 
tect air bubbles and blisters on both 
the outside and inside of casings. 
These he pricked with a vacuum hy- 
podermic needle to remove the air. 
Bubbles on the inside were the hard- 
est to detect and for satisfactory tire 
life were the most important to re- 
move. If undetected, they produced 
“worm holes” between tread and 
cord, which were proved to cause 
many failures and short life. 

The operation was carefully studied 
by utility lighting specialists and ex- 
periments in quality, quantity, color 
and directional character of light 
were made. It was found that the 
defects could best be seen by direct- 
ing a light from an acute angle, al- 
most parallel to the surface of the 
casing, which brought these defects 
into silhouette and made them more 
easily visible than with a more in- 
tense light from another angle. 

A special inspection table was de- 
signed by the lighting engineer which 
employed a special trough that gave 
a line of light along the back edge 
of the table about 3% in. above the 
top and directed across the surface to 
be inspected. This solution to the 
problem proved so satisfactory that 
the lighting specialists were given an 
opportunity to study two other simi- 
lar inspection problems for this cus- 
tomer and help him in his solution. 


Triple Production 
With Electric Heat 


By M. H. GERHARD 


Powe s Engineer, Consumers Power Company, 
Kalamazoo, Mich. 

Faced with the alternatives of in- 
creasing production on its ruling 
machines or purchasing additional 
equipment, a printing concern in Kala- 
mazoo. Mich., manufacturing tablet 
paper sought to develop a method of 
dryin; the ink faster on ruled paper so 
that i would not blot when cut and 
stacke.! as it left the ruling machine. 







Utility power engineers were called in 
to see whether a unit could be built 
that would produce a radiant temper- 
ature of 1,200 deg. F. across the width 
of the sheet of paper, as it was passing 
through the machine. 

An open reflector heater of the type 
illustrated was built and connected so 
the heater would automatically cut off 
when the machine stopped, preventing 
the paper from scorching. Standard 
nichrome wire stretched between hooks 
was used, being fastened to asbestos 
insulated bars as shown in the accom- 
panying illustration. The unit was 
designed to operate on 480 volts, each 
unit drawing 414 kw. 

With these heaters in place it was 
found that the ruling machines could 
be operated three times the original 
speed without having the ink blot. 
Fifteen machines were equipped with 
9 kw. of electric heat on each machine, 
thus tripling the production on the 
fifteen machines. 

Cost of the heaters was approxi- 































































































































































mately $30 per machine. The small 
investment in the heaters saved a large 
investment in ruling machines as it 
would have required 30 additional 
machines to produce the same quantity 
of tablet paper now possible with the 
heaters. 

This firm operates on a primary 
kva. rate which requires a good power 
factor to earn a low average per kilo- 
watt-hour. By adding a 135-kw. load 
at unit power factor the over-all power 
factor was raised considerably, lower- 
ing the rate and making additional 
load inexpensive to operate. 


4 Ice Field Improves 
Creamery Load Factor 
By R. L. BAKER 


Metropolitan Edison Company, Reading, Pa. 

Creameries as a class of power cus- 
tomer frequently earn a_ relatively 
high rate per kilowatt-hour since 
their load factor is inherently low. In 
several such cases a power salesman 
has done considerable research work 
in order to devise ways and means of 
fully utilizing the important power- 
using equipment of the creamery— 
the refrigerating machine—with a 
view to improving the load factor. 

One creamery customer was shown 
the advantages obtaining from the in- 
stallation of an ice field to utilize 
fully his compressor capacity 24 
hours per day, at least during the 
summer months. This resulted in 
production of 25 tons of ice per day, 
which was used in the creamery or 


Triple production of paper ruling machines by 
addition of electric heaters for drying ink 


At left—Four and one-half kilowatts of nichrome 
wire in each of these two heaters produce a radi 
ant temperature of 1,200 deg. F. on paper passing 
between ther 


Below—Fifteen sets of radiant heaters in place on 
paper ruling machines 


|" mii 





sold to farmers for icing their milk 
cans and for domestic service. 

This arrangement made it possible 
for the creamery to secure milk with 
a materially 
during the summer. 


bacteria count 
The customer, 
processing and bottling 30,000 quarts 
of milk a day, now has an average 


3 


A metal manufacturing plant in 
the Boston Edison territory having a 
connected load of some 2,500 hp. was 
being billed on the regular demand 
rate basis. About 300 motors 
in service, together with three rotary 
converter sets that supply 220 volts 
d.c. for various drives. 


lower 


were 


Since power 
factor varied from 70.6 to 78.6 per 
cent during the course of a year, it was 
desirable to seek a means for improv- 
ing power factor and reducing de- 
mand. 

The power sales organization and 
the customer investigated and found 
that substantial improvements could 
Analy- 
sis of the demand records of the load 
showed that the higher demands oc- 
curred daily 


be effected by simple means. 


between 7 a.m. and & 
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Marked improvement in morning and evening demand condition follow rescheduling of operations 


70 =( 1536) 


utilization of 55,000 kw.-hr. per 
month during the summer and 30,000 
kw.-hr. per month during the winter 
months, resulting in a high load fac- 
tor and very low average rate. Sev- 
eral dairies are now using this idea, 
without affecting the ice manufactur- 
ers in the territory. 


Analysis of Machine Schedules 
Improves Plant Billing Demand 


a.m. and that the power factor varied 
between 68 and 76 per cent. It was 
recommended, therefore, that the cus- 
tomer’s coal-pulverizing unit, driven 
by motors totaling 200 hp., be shut 
down before 7 a.m. to prevent its load 
overlapping that of the foundry and 
that one 200-kw. rotary converter be 
used during the daytime in place of 
one of the other 300-kw. units. 

These changes were made and a 
recording demand meter purchased 
by the customer to enable him to fol- 
low constantly the peaks of his ser- 
vice and check against the handling 
and scheduling of factory equipment 
affecting power factor and demand. 
From the 68 to 76 per cent power- 
factor level the customer obtained in 
excess of 80 per cent by making the 


Before 


Rta tay) 


Demands 
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changes in procedure named. 
billing demand shortly after maki..g 
the changes in scheduling was © 4 
kw., the lowest for nine months, «id 
this despite an energy consumption of 
156,040 kw.-hr., the next highest con- 
sumption for a year. 

Further opportunities for improve- 
ment as a result of the survey, should 
conditions justify them, include trans. 
fer of certain lighting and power 
loads from the direct current system 
to the alternating current system 
particularly in the core room; the 
use of a 10-hp. motor for carpenter 
shop drive, in place of a 20-hp. exist- 
ing unit, and other reductions in 
motor capacity. 


& Brick Company Saves 
Heat Formerly Wasted 


By FORD BATES 

Nebraska Power Company, Omaha, Net 

After standing idle for a number 
of years the Omaha yard of the 
Kritenbrinck Brick Company was put 
into operation, and the management 
requested the power 
make a plant survey. very 
little was available on 
brick yard operation and the use of 
power and heat in a plant of this 


company to 
Since 
information 


After | 
Rescheduling 


ttt ttt | 
wocepooeoma 
Pettit 
er] 
ol 
s 
ef 

































Waste heat from kilns during cooling forced 
into tunnels to dry green brick 


type a trip was made to several well 
operated brick yards to observe the 
methods and machinery used. As 
a result recommendations following 
standard operating practice in other 
plants were made. 

One recommendation called for the 
installation of a tunnel to convey 
waste heat from the kilns during cool- 
ing to a blower that directs it into 
tunnels to dry green brick. By 
adopting this suggestion heat which 
was previously wasted up the stack 
and through openings in the top of 
the kiln is utilized for approximately 
2% days after each burning, to dry 
new brick. It is estimated that the 
savings in fuel and labor approxi- 
mates $20 for each burning, and in 
addition the kiln is cooled faster. 


Adopt Furnace Brazing 
for Automobile Heater 


By GLENN COLEY 
Detroit Edison Company, Detroit, Mich. 

Rejects are down to 1 per cent at 
the Detroit plant of Sunday Products 
Inc.. maker of automobile hot-air 
heaters. A 257-kw. roller hearth elec- 
tric brazing furnace is at least partly 
responsible for this condition, which 
is a considerable improvement over 
welding, the method formerly used. 

The old type heater was made of 
straight tubes hand-welded to headers 
at each end. Material cost was double 
what it is now and the labor cost for 
welding considerably greater than for 
the present method of stamping ma- 
chine assembling and brazing. 

Assembly is now accomplished in 
three press operations, after which 


Copper wire is placed at each joint 
to be brazed. About 6 oz. of wire is 
used for each heater. The heaters, 
whic! weigh 10 lb. each, pass through 
the | izing furnace at the rate of 150 
— "ie presented at Industrial Heat- 
Gener 8 or Power Salesmen given by 


Electric Company, September 20-24. 





per hour. The furnace uses about 


1,000,000 kw.-hr. per year. 
The header bell on the end of the 


heater was formerly welded, but now 
it rides through the furnace on a 
heater 


and the customer finds the 
furnace does not use any more energy 


Power Factor and Lighting 


with the bell than without it, so he 
declares that he is getting that opera- 
tion for nothing. He also says: “We 
consider our present heater superior 
to anything we have built before and 
it just could not be made without cop- 
per brazing.” 


Are Improved in Boston Plant 


Production conditions in a metal- 
working establishment on the Boston 
Edison system have been greatly im- 
proved by the co-operation of the 
power sales department with the cus- 
tomer along the line of modern light- 
ing and power-factor correction. This 
concern began to use improved il- 
lumination in the shop office. The 
results were so satisfactory that when 
a new assembly room and shipping 
room were provided the layout was 
surveyed by the utility and units in- 
stalled to furnish an average of 30 
ft.-candles in the former and 20 in 
the latter. 

The assembly room, about 46 x 373 
ft. and about 15 ft. high, is equipped 
with five 400-watt high-intensity 
mercury-vapor lamps mounted close 


to the ceiling and __ individually 
switched. Supplementary _ lighting 


which greatly improves the color val- 
ues is furnished by a 500-watt tung- 
sten unit. Glassteel diffusers are em- 
ployed and two paint-spraying tanks 


at the rear are each lighted by four 
200-watt tungsten lamps mounted in 
angle reflectors. These are mounted 
just inside the tanks, which incident- 
ally are operated with interior walls 
surfaced with grease and lined with 
easily removable paper which facili- 
tates cleaning and helps maintain 
maximum intensity of internal light 
ing for processing. 

The shipping room has six 200. 
watt mercury-vapor lamps combined 
in each case with two 150-watt 
tungsten lamps for daylight effect. 
The mounting heights are about 12 
ft. and color values highly satisfac- 
tory for the department’s work. The 
room is about 48 x 32 x 15 ft. high, 
and the lighting units, as in the as- 
sembly department, illuminate with 
unusual effectiveness the traveling 
hoistway serving the division. 

To correct the power factor, which 
desirable to maintain at a 
minimum of 80 per cent during peri- 
ods of (the old 


it was 


maximum demand 





Assembly room lighting is supplemented by 500-watt tungsten unit to improve color values 
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Analysis of Demands to Determin 
Capacitor Requirements 
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June 10 75 54.5 35 
July 10 76 55.2 34 
August 06 73 55.1 33 
September 09 74 54.2 35 
October 12 /4 52.8 38 
November \9 84 56.5 35 
December 25 97 52.0 28 
January 2\ 97 64.0 24 
February 26 93 59.0 33 
March 26 88 55.8 38 
April 30 87-5385 4B 
May . . 125 83 53.0 42 

Reduction represented by improving the 


power factor to 80 per cent 418 kw. at $2— 
$836 per year. 





power factor ran from 54 to 64 per 
cent in a typical five months) 75 
kva. in capacitors were installed in 
fifteen units at a central racking 
point. Rack capacity for an ultimate 
installation of 90 kva. was provided 
to meet future load increases. The 
installation of capacitors cost about 
$1,500 and the average saving is $864 
per year, excluding the advantages of 
reducing heat losses in the factory 
wiring and the value of better voltage 
regulation at the motor-driven ma- 
chinery. The saving in power bills is 
based on a demand charge of $75 
per month for the first 30 kw. of 
demand or less, and $2 per kw. per 
month for the excess. The average 
load is determined for half-hour peri- 
ods, and either the average kilowatt 
load or 80 per cent of the average 
kva. whichever is larger, is 
taken as the billing demand for the 
period. 


The 


load, 


installation of capacitors 


paid for itself in less than two years. 
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Immersion Units Cut 
Can Soldering Costs 


By W. C. PIERCE 


Shore Public Service Company, 
Salisbury, Md. 


Easterr 


Installation of three specially de- 
signed 5-kw. through-the-bottom, cast- 
in immersion units in each of ten 
60-in. soldering pots at the Philips 
Can Company, Cambridge, Md., 
practically eliminated rejects, _in- 
creased production from 200 to 300 
cans per minute, reduced the amount 
of solder used and made possible a 
saving of some 50 per cent in the cost 
of heating 
equipment. 

Operating temperature in the pots 
is now maintained between 600 and 
610 deg. F by thermostatic control. 
The gas-fired equipment that was re- 
placed by this installation operated at 
650 deg. F., but the improved tem- 
perature distribution in the electric 
pots made a reduction in operating 
temperature possible. The lower 
temperature is expected to result in 
longer life for the crucible, a consid- 
erable reduction in dross and sludge 
and a corresponding reduction in 
radiation losses. 

Heat is turned on the pot at 5:30 
o'clock in the morning and the ma- 
chine is placed in operation at 7 
o'clock and runs until 3 o’clock in the 
afternoon. Over a period covering 
six full working days the power con- 
sumption of the soldering pot was 
672 kw.-hr. Based on a charge of 1.7 
cents per kw.-hr. the energy cost for 
this period was $11.42. 

On an exactly duplicate gas-heated 
machine with the same_ working 
hours, the same production and the 
same size cans, the consumption of 


over similar gas-fired 


gas for the same period was 22,575 
cu.ft. of 549 Btu. gas. This gas 
cost $1.04 for 1,000 cu.ft.. or a total 
of $23.50; more than twice the cost 
of electric energy for the same serv- 


Through-the-bottom, cast-in immersion units in can-soldering pot, increase production 50 per cent 


ice. Other advantages that have ‘e- 
sulted from the installation of these 
heaters include: 

1. Crucible life will be increased beciuse 
of elimination of hot spots on the outsid« of 
the pots due to external gas firing. his 
reduced maintenance 15 per cent over g 
period of one year. 

2. Temperature is automatically contro|led, 
relieving the operator of this responsibility, 

3. Rejects which formerly ran as high as 
ten per 1,000 cans have been cut to the 
point where no cans were rejeted in a 20. 
minute period. 

4. Working temperatures are maintained 
at 5 deg. plus or minus and pots are brought 
up to temperature in 144 hours. 

5. Working conditions are greatly jm- 
proved. 


| Electric Still 
Cuts Fuel Costs 


By A. W. WALKER 


Nebraska Power Company, Omaha 


A 15-kw. electric water still has re- 
placed a steam boiler 2nd water con- 
denser coil at the Omaha, Neb., plant 
of the Allen Ice & Water Cooler Serv- 
ice Company for the production of dis- 
tilled water used by the trade. The 
former fuel-fired arrangement required 
$ ton of high-grade coal per day cost- 
ing approximately $12 per ton, to- 
gether with attendant labor costs of $5 
for a ten-hour day. This 
equipment produced 300 
distilled water. 

The new electric still is connected to 
the main ice plant power service, tak- 
ing advantage of a marginal energy 
rate of less than 1 cent per kilowatt- 


distillation 


gallons of 


hour. The electric still yields an ac- 
tual money saving over the fuel 


method, the importance of which, how- 
ever, is secondary to the improvement 
in convenience and simplicity of oper- 
ation. Output of the still is 5 gallons 
an hour. Occasional removal of scale 
from the pan below the three 5-kw. im- 
mersion heater is the only attention 
required. 

Installation of the electric still was 
brought about when a power salesman 
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15-kw. electric water still saves over 


fuel-fired apparatus 


in a routine survey of the customer's 
plant noticed the rather elaborate but 
somewhat antiquated fuel-fired distil- 
lation equipment and suggested the 
simplified electric method as being in 
order particularly due to the low 
power rate available. 


1] Arc Furnace Changes 
Scrap Into Profits 


By J. F. GASKILL 


phia Electric Company, Philadelphia, Pa 


A manufacturer of centrifugally cast 
cylinders used as liners, sleeves and 
bushings was confronted with the prob- 
lem of disposing of borings from his 
machining operations. He was unable 
to melt these in his fuel-fired furnaces, 
and because the scrap market for this 
metal, which contained valuable alloy- 
ing elements, was low, he preferred to 
store this scrap rather than suffer a 
loss by selling it on the market. 

A sizable tonnage soon accumu- 
lated and required space for storage 
that interfered with expansion. The 
customer had reached the point where 
it was desirable to turn the borings 
into profit, so he called on the power 
sales department for recommendations. 

This proved to be an ideal applica- 
tion for an indirect are furnace, which 


we, i) co-operation with the furnace 
manuiacturer, worked out with the cus- 
tomer. A furnace was purchased and 


In orver to benefit by the most eco- 
nomial rate for a trial period the 
furna'e was operated during off-peak 
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hours. The operation was satisfac- 
torily worked out, all borings were re- 
melted and turned into centrifugal 
cylinders of better physical properties 
than by other melting methods. 

In fact, the installation proved such 
a success that the production of stain- 
less steel liners with this furnace was 
discussed with the customer. Produc- 
tion increased, a second furnace unit 
was installed and furnace operation 
was changed to a 24-hour basis in 
order to fill the demands for the 
sound, homogenous castings they were 
producing. Installation of the second 
furnace unit provided better melting 
facilities. greater flexibility for a 24- 


hour schedule, a very economical rate 
for power and a profit-making appli- 
cation for the customer. 

Satisfaction with the assistance and 
service given to the melting problem 
led to further consideration of im- 
provements in the customer's heat 
treating. A cylindrical type furnace 
was installed and provided with a con- 
trol which was set for the higher tem- 
perature operations at night and oper- 
ated at a reduced input during the 
day for lower temperature heat-treating 
operations. This type of control made 
it possible for the customer to prevent 
excessive demands and to result in a 
better plant load factor. 


Air Conditioning System 


Saves Patent Leather Losses 
By FORREST V. PAIGE 


Sales Department, Boston Edison Company 


Summer weather and high humidity 
presented the Colonial Tanning Com- 
pany, Boston, with a serious problem 
in storing patent leather for subse- 
quent distribution to shoe and luggage 
manufacturers. Above 85 deg. F. this 
sensitive stock tends to stick together 
as the highly surfaced sheets lie face 
to face. This causes scarring, scratches 
and impairment of finish, rejection 
from sale or return from customers. 
The sales department of the Edison 
company made a preliminary survey 
of the situation and as a result the 
Lawton Engineering Company of Bos- 


ton installed a 20-ton General Electric 
air-conditioning system which has 
given much satisfaction to the pur- 
chaser, doing away with a labor cost 
of some $2,000 a year spent for turn- 
ing over and airing hides by hand. 
The refrigerating unit, located in 
the basement, consists of a 20-hp. 
motor, belt-driven compressor and a 
condenser unit mounted on a com- 
mon base. On two upper floors, 
where the stock is stored, a duct sys- 
tem distributes the conditioned air 
through the stockroom. Cooling coils 
are installed in a horizontal central 





Air-conditioned stockroom for patent leather saves over $2,000 a year in labor required to 
air out stock, besides preventing spoilage from sticking and cracking of sheets 
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plant air conditioner equipped with 
steam coils for heating in winter and 
two 0.5-hp. electric fans are provided 
for air delivery from the ducts on the 
two floors. Humidity is automatically 
controlled and adjustable thermostats 
on each floor enable the temperature 
settings to be set at desired points. 
Normal temperatures are main- 
tained within 15 deg. F. of the 
external readings and relative humidi- 
ties are usually kept around 40 per 
cent in summer and 50 per cent in 
winter. This prevents a tendency on 
the part of the patent leather to crack. 


Electric Heaters 





The stocks on hand normally vary 
between 500,000 and 1,000,000 sq.ft. 
and before the survey two men were 
kept busy all the time separating the 
sheet surfaces. This had to be done 
at least every ten days to prevent 
serious losses or injury to stock. In 
a typical twelve months’ run the con- 
ditioning system consumed 16,484. 
kw.-hr., the maximum consumption 
being in July, with 6,128 kw.-hr. for 
that month. This gave about 915 
hours’ use of the connected kw. of 
the air-conditioning system, separately 
metered, in one year. 


Cure Cement 


to Increase Brush Production 


By CHARLES L. STAPEL 
Duquesne Light Company, Pittsburgh, Pa. 


cement that 
fibers of buffing 
brushes and prevent brush explosions 


Having perfected a 
would bind the 


at very high speeds, W. S. Lang, gen- 
eral manager of the Pittsburgh Brush 
Company, attached the problem of 
production. Gas heat in a_ small 
baking room was tried for curing the 
cement, but because the bristles of 
tampico were easily discolored by 
heating a temperature low enough to 
avoid discoloration necessarily meant 
slow baking and a slow production 
schedule. 

A suddenly increased demand for 
high-speed polishing brushes to be 
used in the automobile industry for 
burnishing plated auto parts made it 
necessary for this customer to turn 
cut brushes much more rapidly, abso- 
lutely uniform in quality and at a 
considerably lower production cost or 
lose this market. 


Localized electric heating cures cement 
and solves brush production problem 
In the center appear three of the heating 
units from which finished brushes have 


been removed. On the shelf above is one 
of the control thermostats 


ee 


It was suggested to the customer 
that electric heat be tried for curing 
the cement. By experimenting it was 
found that ring heaters similar to the 
low heat sections of Chromalox elec- 
tric range units would do the job. 
Metal clamps of the proper diameter 
and thickness were made to cover the 
impregnated cores of the brushes and 
these clamps were used to conduct 
the heat evenly over the area. Brushes 
to be baked are placed with the metal 
clamps directly on the ring heaters, 
which are supported firmly on a strip 
metal tripod as shown. 

Forty-eight units are now in daily 
operation, each turning out a brush 
every 40 minutes. One hundred simi- 
lar units will be added soon. The 
heaters are 600 watts, 230 volts, single 
phase and are connected in series, in 
groups of three, on the 220-volt, three- 
phase power service. Connection of 
these units in series results in each 
unit consuming about 60 watts, which 
meets the low temperature require- 
ment of the job to be done. 

Thermostats. like the one shown in 





the illustration, keep the heat at 1.0 
deg. F., at which temperature a p:r- 
fect job of baking is done. The cv st 
of baking each brush is only slighily 
over $0.01, due to the efficient ap. 
plication of electric heat. Mr. Lang 
reports: “Because of this solution to 
our problem we have increased pro- 
duction. We now have uniform bak. 
ing of brushes and entirely eliminated 
rejects that are caused by faulty bak. 
ing. We have greatly reduced our 
cost of production.” 


PowerSalesmenDesign 
14 Electric Steam Boilers 


By J. E. BULLOCK * 


Narragansett Electric Company, Providence, R. | 


When the Cocumcussoc Grille at 
Wickford, R. I., was faced with the 
problem of getting steam for steri- 
lizing its 5-gal. ice cream freezer and 
its ice cream cans the local power 
company furnished it with informa- 
tion on factory-made electric steam 
generators of suitable capacity. But, 
because of recent heavy expenditures 
(it had just purchased all-electric 
cooking and water heating equip- 
ment), the company did not wish to 
invest the amount of money involved. 

However, it did want an electric 
steam generator. The utility power 
sales department designed one and it 
was made locally. The resulting boiler 
is 12 in. in diameter, 48 in. long 
and is of welded construction. Heat 
is supplied by a 7.5-kw. immersion 
heater unit with automatic pressure 
control. To get the maximum flash 
capacity the water level is kept high 
and pressure is maintained at 75 |b. 
between sterilizing periods. Rate of 
use is governed by the degree that 
the steam supply valve is cracked. 

This boiler had not been delivered 
when an order for a similar one came 
from a firm which supplies starches 
and gums to textile finishing plants. 
This concern uses its generator in a 
laboratory for testing by color quality 
the best gums for its customers use. 
In this work it duplicates on a minia- 
ture scale exact conditions in various 
finishing plants which it supplies. A 
partner to the steam generator 1s 4 
small electrically heated oven of 9 
kw. capacity, in which the | inted 
cloth to be tested is placed. 

Because the presence of aid } 


© 


: aad 
* From a paper presented at the I a 
Heating Course for Power Salesmen & ‘en 


the General Electric Co., Septembe 











sometimes required for the process 
the inner chamber of the oven is con- 
structed of stainless steel. Four 500- 
watt strip heaters, thermostatically 
controlled, are clamped to the bottom 
of this chamber and two 500-watt 
strip heaters with three-heat control 
are clamped down on the top. The 
top heat is used to prevent the forma- 


tion of condensate on the oven roof. 
15 Electric Steam Boiler 
Serves Tire Molds 

Steam for six vulcanizing molds, 
each capable of retreading a rubber 
tire in 90 minutes, is supplied at the 
rate of 225 lb. per hour in the Lewis- 
ton, Idaho, plant of the Idaho Motors 
Company by a 75-kw. electric boiler 
installed at the suggestion of power 
salesmen of the Washington Water & 
Power Company. 

The boiler operates at 55 lb. pres. 





Electric steam boiler 
tire-retreading molds 


serves 


sure and is supplied with 440 volts, 
three phase. By sinking the boiler in 
an 8-ft. pit in the floor, working space 
was made available which would 
otherwise have been used to accom- 
modate the sources of heat. This ar- 
rangement of the boiler in the pit is 
shown in the accompanying illustra- 
tion. Pumps and traps were eliminated 
by the use of a closed return system. 
The installation, made in August. 
1937, has been operating satisfactorily 


— 


sixteen hours a day since that time 
and has considerably increased the 
efficiency of operation. Although elec- 
tric heating elements could have been 
installed in the tire molds, it was felt 
in this case that the advantages of 
electri heat could be realized at 
lower cost through use of the boiler 
= t going to the considerable cost 
Or e¢ 


ipment replacement. 








| DemandControl Scheme 
Lowers Power Costs 


By LEE SHELAIN 


Power Engineer 
Central Illinois Electric & Gas Company, 
Rockford, Ill. 

Graphic charts of demand con- 
ditions in a large Middle West indus- 
trial plant having a_ fifteen-minute 
peak demand of 730 kw. and an ap- 
proximate monthly energy consump- 
tion of 204,800 showed 
occasional peaks much higher than 
the average. 


kw.-hr. 


In the course of the investigation 
that followed, the customer, at the 
power engineer's suggestion, installed 
equipment to control these excessive 
demands. This equipment consisted 
of a contact-making wattmeter and a 
time-delay relay, with auxiliaries such 
as a Mercoid pressure switch and sole- 
noid-operated unloading valve. 

The contact-making wattmeter was 
set at a predetermined demand. When 
this point was reached and maintained 
for a period of 1% minutes (the 
time for which the relay was set) a 
large motor-driven air compressor 
was unloaded. Thus advantage was 
taken of the capacity of the air re- 
ceivers and the power demand for air 


] 


i 


Compressor unloader reduces demand charge 


requirements was smoothed out. The 
cost of this equipment was approxi- 
mately $390, including installation. 
The first month it was in operation 
a saving in demand charges of $65.80 
was realized. 


New England Paper Mill Profits 
by Power Interchange Agreement 


By LAWRENCE M. DURYEE 


snnectic 
Connecticut 


Confronted in 1936 with the need 
for increasing production and at the 
same time reducing plant operating 
costs to a minimum, the Setag Paper 
Company, Riverton, Conn., sought, 
among other things, a more economi- 
cal power supply arrangement. Since 
continuous production of paper meant 
lower cost per pound, reliability as 
well as economy of power supp!y was 
important. 

The plant, located on the west 
branch of the Farmington River, pre- 
sented an interesting power problem 
because all energy was generated by 
steam engines supplemented by a 
waterwheel installation of varying out- 
put. No three-phase power lines had 
been available when the plant was 
built and the need for steam for dry- 
ing machines had originally dictated 
the use of engines. 

A survey by the local power com- 
pany disclosed that a 75-hp., simple, 
non-condensing, steam 


engine was 
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Light & Power Company 


Waterbury 


being used to drive one paper ma- 
the exhaust from this engine 
used in the paper-drying rolls. 
A 250-hp. Ames Uniflow engine sup- 
plied power for the mill’s main shaft, 
which drove one 1,000-lb. beater, one 


600-lb. beater, one 15-hp. winding ma- 


chine, 


being 


chine, a small lighting generator and 
miscellaneous pumps. This Ames en- 
gine was operated with an exhaust 
vacuum pump to its exhaust 
condensed in the 
led to the river. 
The shafting was also connected to 


reduce 
pressure. Steam 


vacuum pump was 
the waterwheels, each originally de- 
signed for 100-hp. output. 

In making this power study the 
first problem was to determine the 
actual output of the waterwheels under 
existing cond:tions. Government water 
flow data showed that 10,000 kw.-hr. 
per month could be generated during 
the six and 20,000 
kw.-hr. per month during the six win- 
fer months, a total of 180,000 kw.- 


summer months 


(1541) 75 








—— as Se 





Estimated Monthly Operating Costs, Priv 


ate Plant vs Purchased 


Power, Setag Paper Company 


Existing Operation—Plan A 
Operating with all steam and water power, 
except 35 hp. of purchased power for the 
Jordan machine 





Proposed Operation—Plan B 
Purchasing all power except 75 hp. of 
non-condensing engine, and available water 
power 


Kw.-hr. generated (mechanical).. 78,000 Kw.-hr. generated (mechanical) 28,000 
Kw.-hr. purchased (electrical). . 15,000 Kw.-hr. purchased (electrical) 65,000 
Total A Ene atele nee 93,000 Total sint Care ES keine . Tene 
(Exclusive of water power generated) 
Plan A Plan B 
Coal, 18! tons/mo. at $8.10/ton.. $1,465 Coal, 87.5 tons at $8.10 per ton.. $710 
Maintenance on 250-hp. engine. . 15 
Oil and waste for 250-hp. engine 
RIVERSIDE SE a oe a eh od se: 10 
Labor, three firemen at $96 each. . 288 Two firemen at $96 each.. 192 
Boiler maintenance: 
Forcing boiler caused renewal of 
saddle every three months or 
actual cost of $660 per year, 
which would be eliminated. . 55 
Coal handling at $1.50 per day.. 40 
Total operating cost. . $1,873 Total operating cost eee $902 
Purchased power: Purchased power: 
15,000 kw.-hr. per mo. and 30 
kw. of demand for operating 65,000 kw.-hr. and 140 kw. 
Jordan machine......... a 276 demand ........... SSA 923 
Total plant expense......... $2,149 Total plant expense $1,825 


Annual profit by electrifying ($2,149—$1,825) x 12—$3,888 per year. 
(The increment purchased power cost, for 465 hours per month of demand, is 


$647_ 


50,000 kw.-hr.=1.29 cents per kilowatt-hour) 





hr. per year. This power, competitive 
with the low bracket of 6 mills per 
kw.-hr. of the purchased power sched- 
ule, resulted in an annual value to the 
paper company of $1,080 per year. 
Because of the difficulty in obtaining 
continuous, uninterrupted output from 
the wheels no demand charge could 
be allowed as a credit for this power. 
The waterwheels could be counted on 
only for the production of kilowatt- 
hours. 

Recommendations of the power 
company called for application of in- 
dividual motors of 75 hp. to a second 
large paper machine which was to be 
put into operation, installing two mo- 
tors of 50 hp. each for the two large 
beaters and purchase of two motors 
of 40 hp. for two small beaters. 
Recommendations provided further 
for the continued use of the 75-hp., 
non-condensing engine to supply 
power to the original paper machine, 
its exhaust steam to be used for the 
drying rolls. It was also proposed to 
revamp the waterwheels so that the 
theoretical 180,000 kw.-hr. could be 
developed. To this end the service of 
the power company’s maintenance 
crew was offered at cost. It was 
further recommended that an induc- 
tion generator of 100 hp. size be 


76 (1542) 


belted to the waterwheel shafting so 
that full use could automatically be 
made of all the water power possible. 

Because of the low rate available 
for 24-hour service, it was suggested 
that all power for motors be pur- 
chased at 240 volts, three phase; that 
it be supplemented with the 75-hp. 
steam engine and the induction gen- 
erator belted to the waterwheel, and 
that lighting transformers be installed 
to obtain efficient utilization of power 
for 120-volt plant lighting. 

By the time this proposal was put 
into effect in September, 1936, the 
recommendations had been partially 
followed out. A 35-hp., three-phase 
motor had been installed to drive a 
Jordan, using approximately 15,000 
kw.-hr. per month of purchased 
power. 

Therefore, the power company sur- 
vey data showed the expected monthly 
results given in the table. 

With speed control of electric mo- 
tors it was estimated that a minimum 
of 10 per cent increase in production 
would result. Since $13,000 worth of 
raw pulp was consumed each month, 
an increase of $1,300 of raw material 
rolled into paper would accrue. If a 
net operating profit, estimated even 
as low as only 10 per cent of the raw 





material cost, were used, then the 
value of the increased produciion 
would be $130 per month. This, 
added to the direct saving of $3,388 
per year (see table) would make a 
total annual profit of $5,448 per year. 
This is conservatively estimated, ornit- 
ting, as it does, the additional value 
of continuous service. 

Other factors of benefit to the 
paper company are as follows: 


1. Day and night fireman now has time for 
necessary maintenance work. 

2. Superior paper, with less breaks, pro- 
duced with constant-speed motors and unin- 
terrupted service. 


3. Flexibility of motor drive is possible. 
If the winding machine of only 72 hp. 
needed to be run, for example, it can be 
done entirely independent of the remainder 
of the plant, with no engine attendance. 


4. Interruptions of steam and hydro power 
are materially reduced under the plan. 


5. Credit on compensation insurance by 
reduced boiler load. Boiler room hazard 
has been materially reduced by operating 
the boiler at its proper steam load. 


6. More efficient supervision of personnel 
results because of labor-free operation of 
electric drive. 


18 Air Conditioning Yields 


Profits in Mushrooms 


By F. McQUILLAN 
West Penn Power Company, Pittsburgh, Pa 


It costs three baskets of mush- 
rooms from a daily production of 
more than a hundred to operate the 
air-conditioning installation recom- 
mended to J. S. Byers, Mt. Pleasant, 
Pa., by a power salesman of the West 
Penn Power Company. Since the in- 
stallation has been made, however, it 
has been possible for Mr. Byers to 
supply mushrooms to the summer 
market when it is hardest to grow this 
type of produce and when prices are 
at their best. 

Successful mushroom growing re- 
quires an even, low temperature and 
a relatively high humidity. The dif 
ficulty of obtaining this condition has 
always made mushroom growing 4 
difficult summertime occupation. 

Investigation in this case revealed 
that air conditioning could easily be 
applied to the building where the 
mushrooms were being grown since 
it was closed at all times and was al- 
ready constructed in a way to lend 
itself to this addition. The air-con- 
ditioning system installed maintains 
a temperature of 55 deg. F. and a 
relative humidity of 80 per cen! and 
permits Mr. Byers to operate twelve 
months of the year instead of -cven. 
as was formerly the case. 
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Plant Power Factor Raised 
to Reduce Billing Demand 


By D. E. WASHBURN 


Power Sales Division, Boston Edison Company 


Through the co-operation of the 
Raytheon 
Newton, Mass., and the Power Sales 
Division of the Edison Company, fol- 


Production Corporation, 


lowing a study of loads and manufac- 
turing conditions at this radio tube 
plant, economies in the use of service 
were realized which will pay for an 
investment in power-factor corrective 
equipment of $2,000 in about fourteen 
months. 

The Raytheon company purchases 
about 250,000 kw.-hr. a month. Energy 
is purchased at the Edison high-ten- 
sion rate and the total connected load 
on the Raytheon company substation 
is about 1,000 kw., including about 
600 active electric welders of 0.5 and 
| kva. rating (used in welding fila- 
ments, plates and grids). It was im- 
portant to reduce the billing demand 
without impairing the service to the 
plant in any way. 

The plant power factor was about 
cent in February, 1937, 
with a billing demand of 995 kva. 
(taken at 80 per cent of the kva. ac- 
cording to the rate schedule). Vari- 
ations in loading resulted in improve- 


70 per 


ment of power factor in subsequent 





Capacit 


months up to 76.1 per cent and an 
807-kva. billing demand by May, but 
analysis of the conditions showed 
the desirability of installing 225 kva. 
in capacitors, fifteen General Elec- 
tric units being placed in the substa- 
These 
were wired to permit using five, ten 
or the full bank, according to correc- 
tive conditions needed. 

The company 
welding and 


tion near the service entrance. 


also does some 
battery 


of twelve large electric welders of 


p¢ yssesses a 


about 825 kva. combined rating, but 
these did not enter materially into 
the operating picture this summer, 
though their effect was considered in 
determining the capacitor rating 
necessary. The capacitor installation 
complete cost this industrial customer 
about $2,000. 

All reductions in demand by im- 
proved power factor result in a saving 
to the Raytheon company at the rate 
of $1.50 per kilowatt. The installa- 
tion of capacitors improved the volt- 
age regulation throughout the factory 
and also provided increased margin 
of carrying capacity in the internal 
wiring through reduction of idle heat- 


s located in bank raised power factor to 80 per cent and paid for themselves in 
fourteen months 
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ing current. The June demand was 
823 kw. maximum, against 868 kw. 
in February, and the July demand, 
796 kw., the power factor somewhat 
exceeding 80 per cent in each month. 
Of the total load of the plant, 
lighting service accounts for about 20 
per cent, motor service for 30 per 
cent and heating, welding and high- 
frequency heating equipment for 50 
per cent. 
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West Penr 


Electrification Yields 
Profits for Brewery 


By F. McQUILLAN 


Power Company, Pittsburgh, Pa. 


Since considerable 


capital was 
needed to recondition the plant of the 
Jones Brewing Company, Smithtown, 
Pa., and to purchase kegs, cases and 
supplies, only a small fund was avail- 
able to modernize power equipment. 
Consequently when operations started 
the boiler plant was carrying a terrific 
overload and the steam-driven 
pressors and. generators could only be 


com- 


classified as “steam hogs.” 

This situation was noticed by the 
power salesman, a careful survey was 
made and a program developed which 
would entail a minimum of investment 
and would allow the company to fol- 


low a “modernize as you earn” 


scheme. This program proposed the 
policy of electrification that follows: 


1. Transfer all liznting from an engine 
generator to utility service. 

2. Replace steam-driven 
motor-generator set. 

3. Install electrically driven ammonia com- 
pressor for cellar cooling to replace steam- 
driven compressor. 

4. Substitute electrically driven centrif- 
ugal pumps for steam-driven pumps. 

5. Replace steam-driven ammonia compres- 
sor for peak usage with an_ electrically 
driven ammonia compressor. 


generator with 


To date three of these steps have 
been taken, with the following results: 

Transfer of lighting from the engine 
generator to utility service has been 
accomplished at a minor cost of wir- 
ing. This reduced the operating hours 
of the engine generator from 24 to 
eight per day. 

With the installation 
generator set to supply the d.c. load 


of a motor- 


a material icduction has been made 


in the amount of steam which the 
boiler house has to supply. The en- 
gineer reports a tremendous reduction 
requirements and complete 


relief from the overloaded condition 


in coal 
in the boiler house. 
‘An electrically driven refrigerating 


compressor for cellar cooling is now 
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being installed which will operate at 
all times when process steam is not 
Boilers will be banked sixteen 
Elec- 
tric equipment, with only minor at- 
tendance, will carry all of the load 
during those times. 

More than half of the plant power 
been 


needed. 
hours a day and on week-ends. 


equipment has modernized to 
date. The capital layout for this work 
has been very small since it has been 
possible to modernize as funds became 
available. Instead of an overloaded 
plant this company now has boilers 
their 
capacity, insuring longer life for the 
boilers. The major capital investment 
feared two years ago will not have to 
be made. 


which are operating below 


Electric Bakeovens 


21 Make Better Goods 


With the purchase of the Chatterton 
Bakery, Seattle, Wash., in 1929, Van 
Kamp’s Holland Dutch Bakeries, Inc.. 
undertook an extensive expansion pro- 
gram that called for installation of ad- 
ditional baking equipment. The ex- 
plant with a 
35-kw. electric oven and two gas-fired 


isting was equipped 
oD 


ovens. 
The 


undecided whether to put in electric or 


management, however, was 


gas ovens. It requested a proposal 
from the power sales department of 
the Puget Sound Power & Light Com- 
pany covering the operation of electric 
ovens that would meet its requirements. 

It was demonstrated that by install- 
ing additional electric baking equip- 
ment a much lower rate per kilowatt- 
hour could be obtained that would be 
somewhat lower than the average cost 
1,000 cu. ft. 
covering the 


of gas per Proposals 


operation of electric 





Lead-covered immersion heaters keep chrome plating bath within + 2 deg. 
of critical temperature 


equipment were finally accepted and 
during the ensuing year one 95-kw. 
bakeoven, one 20-kw. pastry oven and 
one 30-kw. pastry oven were installed. 

As a result of the installation the 
actual average rate per kilowatt-hour 
is lower than the cost of gas used in 
gas-fired equipment. The management 
has been well pleased with the electric 
ovens and has stated that the products 
which have been turned out more than 
meet the rigid requirements as to qual- 
ity and texture. 


Hold Plating Bath 
at Even Temperature 


By M. H. GERHARD 


Power Sales Engineer 
ers Power Company, Kalamazoo, Mich. 
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Consun 

For many years prior to its installa- 
tion of electric immersion heaters the 
Kalamazoo Plating Company used 
steam to heat the chrome plating tanks. 
Thermostatically regulated solenoid 
valves were used to maintain a tem- 


Electric baking ovens turn out better products 

















perature in the region of 108 deg. F., 
but this involved a temperature lag 
of +4 deg. An excellent job of 
chrome plating can be done when the 
temperature is maintained at 108 deg. 
F. If, however, the temperature falls 
more than 2 deg. F., the work is 
spotted and plating uneven. If the 
temperature rises more than 2 deg. F. 
the plating is gray and is also hard 
to buff. 

At the suggestion of the local utility 
power sales department an attempt was 
made to obtain better temperature 
regulation by installing lead-covered 
immersion units in conjunction with 
close thermostatic control. Three tanks 
were in use, one of 800 gal. capacity 
and two of 300 gal. The 300-gal. tanks 
were equipped with 6-kw., 460-volt 
units which were grounded to the tank. 
Two 6-kw., 230-volt units connected 
in series on 460 volts were installed 
on the 800-gal. tank. Thermostat bulbs 
were covered with thin lead pipe and 
also were grounded solidly to the plat: 
ing tank. 

The thermostatically controlled heat: 
ing units operate within + 2 deg. and 
eliminate the lag and lead usually e« 
perienced with other kinds of heating 
Since the temperature difference be 
tween the room and tank is very small 
units are not turned off at night an 
the thermostats keep the temperatur 
at 108 deg. at all times. 

Results obtained over the last tw’ 
years are very satisfactory, the prod: 
uct has been greatly improved am 
a saving of 25 per cent in the cost 
supplying the heat has been realized 

At the present time this concern * 
installing two more large chrome tanks 
with electric immersion units 
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nalyze Enameling Costs 
of Electric vs. Fuel Furnaces 


Successful Promotion of Electric Furnace Enameling 
Lies in Careful Analysis of Comparative Fuel, Material, 


Labor, Maintenance Costs on a Finished Product Basis 


By H. J. BABCOCK * 


Electric Heating Specialist Tennessee Electric Power Company, Chattanooga, Tenn. 


\ SELLING electric furnaces for 

firing porcelain enamel each fur- 

nace or power salesmen must 
answer the question, Where are sav- 
ings made with an electric furnace as 
compared to one heated by the com- 
bustion of fuel? Those engaged di- 
rectly or indirectly in the sale of such 
furnaces are thoroughly convinced 
that the steadily increasing use of elec- 
tric heat in enameling plants must 
have demonstrated in a practical way 
that it will save money. But beyond 
pointing to those users of electric 
furnaces who are operating success- 
fully as evidence that savings are be- 
ing made, how is that pertinent ques- 
tion to be answered ? 


Advantages numerous 


If the sales presentation of the ad- 
vantages derived through the use of 
an electrically heated box-type fur- 
nace for firing porcelain enameled 
ware are analyzed the major advan- 


tages would probably be summarized 
as follows: 


l. Electric furnaces permit more rapid 
heating up or cooling down, thus saving in 
energy cost and labor cost as well as show- 
ing intangible savings due to meeting peak 
production or short shipment requirements. 

2. Electric furnaces permit loading a 
greater average hearth area with sheet steel 
and a greater proportion of decks with cast 
iron, saving in labor and energy costs, in- 
‘creasing production per average hour and 
werine over-all cost per unit of ware. 

3. Electric furnaces have fewer firing 
troubles to cause interruptions or slow- 
downs jn productive capacity, thus saving 
%sses due to idle hours, lowering energy 
Cost and increasing productive capacity per 
furnace per year, with lower over-all cost 
per unit of ware. 

4. Electric furnaces show a lower over-all 


* PD, = ¢ 
e Paper presented at Industrial Heating 
Blecns ‘rr power salesmen, held by General 
slectri 


‘ompany, September 20-24. 


repair and maintenance cost per furnace 
unit per year. 


5. Electric furnaces automatically main- 
tain uniform, non-variable temperature 
throughout the firing chamber, thus increas- 
ing the percentage of first-grade ware, de- 
creasing supervisory costs and lowering en- 
ergy, labor and material costs. 

These advantages, so the salesman 
states, if expressed in terms of over- 
all costs of production per unit of 
ware, would show an average cost 
with the electrically heated furnaces 
which in most cases is lower than 
with similar fuel-fired furnaces. 

These are outstanding advantages 
in favor of the electric furnace. On 
the basis of them, assumption can be 
made regarding production, hours, 
etc., to give an approximate cost com- 
parison. But there are difficulties in 
the way of making these assumptions 
that detract from their value unless 
statements are backed by evidence 
from operating records. In each sec- 
tion of the country where enamel 
plants are in operation, in each divi- 
sion of the enamel industry, in fact, 
in each individual enamel plant, there 
are different production conditions, 
different size, thickness and weights 
of ware, different grades of ware, 
different labor rates and hours, etc. 
These variables make it difficult to 
give any general answer to this ques- 
tion. But in each section of the 
country it may be found that most 
of these conditions are pretty well 
standardized within any division of 
the enamel industry. Perhaps sales- 
men have been overlooking a forceful 
bit of sales data that operating cost 
records would give them to back up 
their statements. 

If these assumptions are correct, the 


ELECTRICAL WORLD + NOVEMBER 6, 1937 


advantages of the electric furnace 
should show up in these records. If a 
section is picked in which a number 
of plants are located all doing work 
of a nature more or less similar and 
all using the same size furnace, it is 
entirely possible that some indication 
may be obtained from the cost records 
to show that advantages are reflected 
in savings made with electric furnaces 
if a comparison is made between plants 
having only oil-fired furnaces, those 
having only electrically heated ones 
and others that have both kinds. 


Obtain operating data 


With these assumptions in mind, a 
section of the country was picked from 
which data were obtained for enamel 
plants using oil-fired muffle or elec- 
trically heated box type furnaces with 
5 x 12-ft. hearths. Data consisted of 
detailed records in monthly totals for 
twelve consecutive months for finished 
ware, fuel or furnace power, auxiliary 
power, direct labor hours for firing 
ware, furnace hours and then cost data 
covering materials, fuel, power, direct 
labor and total production. 

Most of the information generally 
available heretofore has dealt with 
average hourly fuel or power con- 
sumption in terms of a single coat 
of enamel fired on a given quantity 
of ware. We seem to have followed 
in the footsteps of the furnace engi- 
neer and dealt mo tly in the furnace 
rating that is derived from the engi- 
neering estimates offered by furnace- 
building companies. 

Due to the many variables involved 
in the use of a furnace, it has become 
customary to adopt a conventional 
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method of expressing its capacity in 
terms of maximum output in pounds 
of ware fired with one coat (usually 
ground coat) at a specified maximum 
temperature in a period of one hour 
when the furnace has reached thermal 
equilibrium. Under this fixed condi- 
tion an estimate of fuel or kilowatt- 
hour consumption for that one hour 
is given. The furnace engineer needs 
thus to reduce his problem to one of 
maximum load at maximum tempera- 
ture during one hour. 

In the case of fuel-fired furnaces 
there are variables not present in those 
electrically heated. They are those 
involved in the combustion of the fuel 
and utilization of the heat produced, 
such as variable chemical composition 
and physical properties of the fuel, 
atomizing or air-mixing effectiveness 
of the burners and ports depending 
on their mechanical condition, ar- 
rangement as well as mechanical con- 
dition of combustion and stack areas 
as they affect the utilization of heat, 
temperature and humidity of the air 
used for combustion, pressure of both 


air and fuel delivered at burner aper- 
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ture, change in the ratio of air to 
fuel away from that required for com- 
plete combustion, etc. When making 
an estimate of fuel consumption, the 
fuel furnace engineer carries his as- 
sumption of fixed conditions to the 
point where all these variables remain 
constant, also. 


Rating no index of performance 


It is well known that this rating 
is not a measure of the performance 
of the respective furnaces under all 
the varying conditions of plant oper- 
ation, nor does it represent any defi- 
nite measure of the units of finished 
ware that it will produce under norma] 
operating conditions. If power sales- 
men, thinking in terms of load factor, 
maximum demand and rates per kilo- 
watt-hour, permit themselves to be 
drawn into a discussion based solely 
on the estimates in the proposals 
covering the respective types of fur- 
naces, they cannot reduce power costs 
to terms that have any relationship 
to the unit of production which the 
enamel plant operator uses as his cost 
basis. Although of value to the fur- 
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nace engineer, this conventional 
method of estimating does not help 
the power salesman. Furthermore, it 
permits the fuel-fired furnace to be 
presented under conditions which it 
rarely attains in practical operation. 
And it encourages the prospective 
purchaser to accept these estimates of 
consumption of fuel or energy as an 
actual measure by which cost com- 
parisons may be made. 

Why not “talk the language” of 
the enamel plant operator instead of 
that of the engineer? He is a business 
man who deals in square feet of sheet 
steel or pounds of cast iron which 
have been coated with porcelain 
enamel to produce ware of a quality 
suitable for sale. Some of the ware 
has one coat, some has two, three or 
maybe more, but he does all his figur- 
ing in total “finished feet or pounds,” 
regardless of the number of coats. It 
is for this reason that the data are 
presented in terms of finished ware 
produced per month or per year. 

Let us look now at what was found 
in the data from the enamel plants 
using oil-fired muffle and electrically 
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Finished in Oil-Fired Muffie Type Furnaces 


Annual Totals Sheet Steel 


Table Il—Average Annual Totals Cast Iron 





Finished in Oil-Fired Muffle Type Furnace 


Totals Gallons Averages | Totals Gallons Averages 
Oil consumed. 70,357 14.5 gallons per hour Oil consumed......... 124 ,630 10.2 gallons per hour 
Firing hours. . : 4,852 97.6 sq.ft. finished per hour Firing hours.......... 12,190 166 lb. finished per hour 
Operating days Santon 254 6.75 sq.ft. finished per gallon Operating days........ 255 16.2 Ib. finished per gallon 
Sq.ft. finished. .... 474 645 48.8 sq.ft. finished per labor-hour Pounds finished....... 2,018,880 110 lb. finished per labor | 

| : 
A — Finished in Electric Box Type Furnaces — Low Production A — Finished in Electric Box Type Furnaces — Low Production 
Kw.-Hr. Kw.-Hr. 

Power consumed. . 456-800 195 kw.hr. per hour | Power consumed.... 285 ,400 96.5 kw.-hr. per hour 
Firing hours........ 2-346 159 sq.ft. finished per hour | Firing hours...... és 2,933 273.6 lb. finished per hour 
Operating days... : 212 0.82 sq.ft. finished per kw.-hr. | Operating days..... ; 244 2.94 lb. finished per kw.-hr 
8q.ft. finished...... 372 ,384 79.4 sq.ft. finished per labor-hour Pounds finished....... 840,104 182.4 lb. finished per labor-hour 


B — Finished in Electric Box Type Furnaces — 


Kw.-Hr. 
Power consumed 1,113,600 289 
Firing hours. . ; 3,826 281 
Operating days....... 235 
Sq.ft. finished 1,073 606 
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Normal Production 


kw.hr. per hour 
sq.ft. finished per hour 

0.97 sq.ft. finished per kw.-hr. 
140.5 sq.ft. finished per labor-hour 


Power consumed 
Firing hours... 6... .. 
Operating days....... 
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Pounds finished....... 1,944 ,858 


B — Finished in Electric Box Type Furnaces — Normal Production 


Kw.-Hr. 
638,100 156 kw.-hr. per hour 
4.122 472 lb. finished per hour 


184 3.05 Ib. finished per kw.-hr. 
314.6 lb. finished per labor-h: 















August Brings Utility Gains 


Revenue sets new record for the month 7.3 per 


Energy production in the electric cent over 1936 — Output and sales are larger 
power and light industry in August a 
rose to a new all-time record of 10,- than ever before — Domestic use crows rapidly 


099.041.000 kw.-hr., exceeding last 
year's figure for the like month by 
10.2 per cent, and revenue from ulti- 
mate consumers rose to $182,057,200, 
a new high-water mark for the sum- 
mer month 7.3 per cent above 1936, 
according to statistics announced by 
the Edison Electric Institute. 

The revenue was 1.3 per cent a eae a | | 
sreater than in July and 4.5 per cent Monthly Revenue From Ultimate Consumers 
above May, which was the year’s low 
point in the annual cycle. The in- 
crease over 1936 is close to the aver- 
age for the four preceding months. 
This. of course, affords no measure of 
the increase or decrease in net earn- 
ings, since the latter item is affected 
by increases in wages, in other operat- 
ing costs and in taxes, on which statis- , 
tics are not available. | Average Daily Energy Generated 





Rates continue downward 


1952 mee 





a 
a 3 % mS 8 JFMAMJJASONDJFMAMJJASOND 
i Total energy sales to ultimate con- =a == Ss 
| sumers also were larger than in any 
; other month, up 11.9 per cent over . a 
: ne re @ Table I—Monthly Revenue from Ultimate Consumers and Energy 
August, 1936. Meanwhile the average Ss 
: Output of the Electric Light and Power Industry 
; revenue per kilowatt-hour of all ‘ 
classes of consumers trends steadily Compared with Corresponding Month of Previous Year 
downward. During the year it fell ieee Chiimiidhed: Deities ik Wie: Mies 
, ‘ ‘ . tevenue from ee ; kia 
rt from 2.19 to 2.11 cents, a decline of Month Ultimate Consumers? , ee 
1937 Total Hydro Fuel 
| 4 per cent. Also, the yearly rate of —___—_—- ——________|- — 
e . ~ : Thousands | Per Cent . Per Cent 5 Per Cent : Per Cent 
» @ dvance in energy sales has been of Dollars | Inc. Gen. Ine Gen. Ine. Gen. Ine. 
gradually slackening from the 169 puus.......... 182,057 | “+7.3 | 10,099| +10.2| 3,028 | +10.3| 7,071 $10.3 
, P July 179 ,637 +71 9 865 + 9.1 3,160 | +12.1 6,705 + 7.8 
per cent of last March. a wa'tae 1 La = han : as 5 aera 
d June. . : 178,539 | +8.9 », 563 $12.4] 3,491 +19.0 | 6,072 + 9.0 
ts As appears from Table II, a good ™*-. 174,287 +6.3 9459 11.9 | 4,103 $15.5 | 5,356 + 9.3 
ly pace has been maintained in consump- ee - 2 " i sa wieeee 0, Ween eee ae 
d : | ° ; * By courtesy of Federal Power Commission, with deductions for certain plants not considered electric 
) lion \ the three major groups of cus- light and power enterprises. t Edison Electric Institute. 
3 tomers. Industrial use has climbed to 
new hiel vels j very s] ‘e . ~ . Qo” 
1 levels in every month — Table 1l—Allocation of Energy by Classes of Service, 1937 
March. Energy for domestic use is ia alata : a 
_ ° =o Compared with Corresponding Month o revious Year (Edison Electric Institute 
mounting rapidly and for three con- — = ae a oe 
secutive months the gain over a year po oni tae 
ago has exceeded 17 per cent. Sales ie as "Millions | Per Cont | Millions | Per Cont | Millions | Per Coat 
In this sroup are now above the win- ; ef Kw.-Hr.| Inc. fof Kw.-Hr.| Inc. —_jof Kw.-H1 Inc 
ler peak of 1934-35, although August a woe | Las oa Pe 7s or 
- ‘ , ,ost 1n transmission, etc... ‘ eal » 408 + 9.¢ | ,007 + Ss 1 92 S 
ls one of the low months of the year. Sold to ultimate consumers | $,645 11.9 8,456 12.5 8,327 14.6 
=. ‘ ‘ , Domestic... 1,382 +17.1 | 1,371 | +18.2 1,342 17 
Retail commercial sales continue more Com'l, small light and power. ... 1'539 +13.1 | 1,497 +13.7 1: 463 +14.8 
than ] pera al ee cae Com’], large light and power 5,071 +13.0 | 4,944 13.4 4 889 16.5 
R 9 per cent above a year ago. Municipal street lighting ; 154 = 2 140 -18.1 136 —14.5 
ates for a , : mtn Railways — street, interurban.... 326 — 4.0 333 — 2.8 327 — 5.6 
Rate lor domestic consumption are Railroads — electrified steam... . 97 | — 0.6 100 + 1.7 98 | 
still falling. The average for the lat- Municipal and miscellaneous 76 r 74 n oom " , 
st twelve-month period was 4.49 cents ~~ ee . ; © 
per kilow att-hour. dow n 6.8 per cent x Generated, purch ised from other sources, imported, less energ used in railway and other dey artmer 
“ompared with the rate a year ago. 
While the average consumption per kw.-hr. During the same interval tomers were added, an increase of 3.3 
Customer rose 10.2 per cent to 777 nearly 714,000 domestic service cus- per cent. 
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Voters Turn Down 














Municipal Ownership 


ORE and more frequently do we find indications 

that the people are beginning to lose faith in 
the promises of “cheap electricity” made by politicians. 
Partial returns from several cities indicate that munic- 
ipal ownership was snowed under this week wherever 
it was on the ballot. 

From Iowa in the past year have come several re- 
ports of local elections in which the voters have over- 
whelmingly recorded their distrust of municipal utility 
operation and affirmed their belief in better service and 
lower rates from private companies. And comes now 
from Kansas the report of the most positive repudia- 
tion of government utility operation probably yet 
recorded. 

We quote from the Emporia Gazette: 

“With a majority unprecedented in any city elec- 
tion the citizens of Hamilton voted almost unanimous!y 
Tuesday (October 12, 1937) to sell their electric dis- 
tribution system to the Kansas Electric Power Com- 
pany. Of the 220 ballots cast, 202 voted to sell, 17 
were against and one ballot was thrown out.” 

National and state governments owe election pretty 
much to the rural and small-town vote. For this 
reason much encouragement for the private utility 
cause can be derived from the several recent decisions 
by the voters against municipal utility ownership. 


Another Big Opportunity 
for Better Lighting 


pence efforts to prevent industrial acci- 
dents have reduced the frequency rate of injuries 
by 61 per cent since 1926. Out of every five persons 
who would have been disabled under 1926 conditions 
only two were actually disabled in 1936. That is a 
record to be proud of. 

But the loss during 1936 of nearly six billion man- 
hours due to injuries is still an appalling price to pay 
for our industrial civilization, whether considered in 
terms of money or human suffering. That was the 
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toll paid in 1936 by companies reporting to the Na- 
tional Safety Council. 

How the accidents resulting in these injuries were 
distributed as to type is not stated, but detailed statis- 
tics from industrial commissions in five states are prob- 
The latter show about 15 per cent 
ascribed to falls to the same level and to stepping on 


ably typical. 


or striking objects. Assuming that the average loss 
of time per injury is the same in this group as in all 
industries, they cost 900,000,000 man-hours. 

Why do men stumble or step on obstacles or run 
into obstructions? Commonly because they do not see 
them. Inadequate lighting is, then, an important con- 
tributing cause in this type of accident. In addition 
it is doubtless in many instances a factor in other types. 
among them falls to another level, injuries by machin- 
ery or hand tools, falling objects. 

Here is an opportunity for the further reduction 
of an enormous waste which calls for the services of 
the specialist in illumination. The remedy is not neces- 
sarily more light, but better light, better contrasts, less 
glare; in other words, clearer vision. It is even pos- 
sible that some of the new technique applied to high- 
way lighting might be adapted to floor lighting in 
order to prevent accidents. 


Engineers Condemn Wasteful 
Public Works Spending 


LECTRICAL engineers generally will welcome the 

extent to which other engineers are rising to 
question the economic soundness of the New Deal 
power program. President-elect Riggs of the civil en- 
gineers and their past-president, Mead, have gone on 
record, and more recently President Harvey N. Davis of 
Stevens Institute of Technology in a speech to the mining 
and metallurgical engineers refuted some vulnerable 
assertions of Walter Lippman. The latter had said that 
“society cannot be planned and engineered as if i! 
were a building, a machine or a ship.” Only irre- 
sponsible technocrats have any ambitions in that direc- 
tion. All that wholesome engineers want is that the 
same rigorous test of economic justification be applied 
to bureaucratic extravaganzas as are applied before 
private funds will engage in comparable enterprises. 
Under such a test most of the government’s power pro- 
gram would crumble, and rightly so. 

It will be surprising if these other engineering 
groups are not accused of being the propagandists and 
protagonists of some obscure enemy of the New Deal. 
Certainly if the American Institute of Electrical |-n- 
gineers made similar criticisms it would run the risk 
of being so accused. That is why the Institute has 
stayed out of it in a national sense. The squandering 
of public money, although much of it is used to build 





power projects and “yardstick” electric service, is not 
an electrical matter at all. It is a matter of concern to 
all engineers because the governmental projects violate 
the economic principles common to all engineering 
fields. Political expediencies, pork barrels and grudges 
are accorded no weighting in engineering analyses, and 
that is why politicians relish the engineer’s reticence 
about inviting himself into the discussions. 

Local sections of the various societies, single and 
jointly, have, however, become active in questioning 
the soundness of many of the federal enterprises, and 
now, also, we begin to have them doing it at national 
meetings. These are significant indices that engineers 
are beginning to acquire a unified group consciousness 
permeating down through the ranks to a degree not 
heretofore attained by the activities of American En- 
gineering Council. That embracive organ of engineer- 
ing thought is thus rendered more than ever competent 
to take the initiative in checking the wisdom of fed- 
eral ventures, with assurance that the rank and file of 
engineers are participating in conscious and _ active 
sympathy. 


Vetwork Analyzer Averts 


Unwise System Increments 


NTERCONNECTION building is being resumed. 

and there is sure to be more of it as loads increase 
and justify more capacity and a new distribution of 
reserves. Ahead of the construction must be_ the 
analysis and the planning which assure that each line 
really makes the contribution expected of it. When 
systems were simple it was sufficient to build an 
adequate line in the appropriate area. With the com- 
plexity that has been reached in many cases this is no 
longer safe, because the energy and inductive currents 
do not always choose to follow the routes and direc- 
tions desired for them. Nor are such experiences con- 
fined to a few of the large intricate systems—they can 
happen in almost any network. 

Computations can be made, but they are laborious 
if they are extended to embrace all likely configura- 
tions of connections and combinations of loading. The 
alternating-current network test board short circuits 
months and years of tedious figuring. Not only does 
it give the answers with ample accuracy but it also dis- 
closes many eventualities that an engineer might not 
live long enough to compute. 

One hears of cases where a superposed unit at 
some logical point would prove less effective than a 
synchronous condenser elsewhere, of instances where 
a projected line would not work as desired without 
corrective equipment of some sort to regulate power 
flow. and of other cases where interchange behavior 
could be made to conform to contractual stipulations 
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only under uneconomical operating restraints or out- 
lays. The right answer is going to be found by setting 
up a replica of the system in miniature and subjecting 
it to all reasonable eventualities. This is just what the 
network analyzer does. It serves an insurance function 
in guarding against unwise expenditures for system 
reinforcement. 


Commercial Selling Talk 


From a Commercial Customer 


OR many years at utility gatherings there has come 

up for discussion ways and means of “educating 
the customer,” but a few weeks ago one of the cus- 
tomers—a commercial customer—spoke on the pro- 
gram of the newly organized national Commercial 
Electric Cooking Council, his subject being: “Why I 
Cook Electrically.” At the conclusion of his talk it 
was noted that the customer had said nothing about 
the costs of his electric cooking. Whereupon, one of 
the utility men present said: “Mr. Wheeler, what pro- 
portion of your total expenses is taken by your electric 
cooking bill?” 

“TI don’t know,” said Customer Wheeler. “and I 
really don’t care very much because, you see, the food 
saving is so much larger than the electric bill.” 

Call it, if you please, a customer “educating” the 
company, but there, in a nutshell, is the kind of sales 
talk that will sell commercial cooking. It is probably 
necessary to demonstrate that where cooking by coal 
costs 2.65 cents per meal, or by gas costs 2.85 cents 
per meal, the cost the electrical way is only 1.65 cents 
per meal. But from there on out, listen to Customer 
Wheeler as he talks to the utility representatives about 
what interests him as a customer. 

“Our restaurant cooking installation has sold ten 
or a dozen jobs,” he says, “to restaurants of manufac- 
turing companies and hospitals. These people come 
to see me and [ tell them electricity costs less if it is 
used properly. My portions are better and my menu 
prices are lower due to electric cooking. My savings 
over the cost of replacing and maintaining coal-fire 
grates and being able to keep my restaurant in con- 
tinuous operation are real reasons for cooking elec- 
trically.” 

Still the words kilowatt, kilowatt-hour, demand, 
energy component or electric rates have not been 
mentioned even once. 

Those representatives of forty utility companies, 
gathered at the Commercial Cooking Council Meeting, 
who were exposed to this dramatic bit of “education” 
—this time by the customer instead of by the com- 
pany—had a chance to learn a lesson at first hand 
that should help them tremendously in the sale of 
more commercial cooking loads during 1938. 
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“Capital Strike” 
Angers New Deal 


By CARTER FIELD 


This noted journalist gives his per- 
sonal comments and interpretations on 
current happenings affecting the elec- 
trical industry. His background and his 


location at Washington make his 
thoughts informative and _ interesting 


even though all may not agree with him 


OVERNMENT policies have pre- 
vented the electric industry, 
for the last three years, from 

spending $1,000,000,000 a year on 
new construction, betterments, replace- 
ments, etc., according to reports made 
by the government’s own officials to 
President Roosevelt. The figures were 
relayed to the White House through 
the Securities and Exchange Commis- 
sion, which was concerned because it 
had expected to scrutinize a lot of new 
security issues which did not material- 
ize. 

Within a few days after this allega- 
tion had reached the White House the 
Edison Electric Institute was cited by 
the Committee of Utility Executives, in 
a formal statement, as estimating that 
a “construction deficit of $2,600,000.- 
000 has accumulated in the past five 
years.” It was added that the ten-year 
average of new construction by the 
utilities from 1923 to 1932 inclusive 
was $752,215,000 annually. 

Regardless of which set of figures 
you choose—and there is very little 
discrepancy if proper allowance for 
different bases is made—it is obvious 
that one of the tremendous causes of 
the business recession which is creat- 
ing so much worry in Brain Trust cir- 
cles is the inability of the electric in- 
dustry to do what it would normally 
have done—what it would beyond 
question have done had it not been 
for certain governmental policies. 

Without knowing that the Adminis- 
tration’s own figures would make the 
picture worse, the utilities executives 
say in their statement: 

“Stemming from a fixed punitive 
policy toward the industry, a series of 
Administration measures have so 
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frightened capital that it has proved 
impossible to finance most of the 
needed construction. While money 
rates have been low, the preponderance 
of the industry is unable to extricate 
itself, by refinancing, from the burden 
of pre-depression interest rates—at a 
continual loss of hundreds of millions 
to consumers and common-stock hold- 
ers. All important ‘equity money,’ for 
common stock, the necessary protective 





‘cushion’ to bonds and preferred stocks. 


has been frightened from the utility 
fields. It is being recognized that a 
policy of subsidized competition and 
strangulating regulation is in conflict 
with the policy of recovery.” 

Now the reaction of President Roose- 
velt to this type of argument is rather 
difficult for any business man to un- 
derstand. He thinks he has made it 
abundantly clear that he is for continu- 
ance of private business, even in the 
electrical industry, wishing only to 
eliminate holding companies—save 
strictly investment trusts—in this field. 
and to cut profits down. 

Whatever Mr. Roosevelt believes he 
believes firmly. It is like the law of 
the Medes and Persians, which chang- 
eth not. So he and his lieutenants look 
around for some other explanation of 
this “capital strike” in the electric in- 
dustry. The explanation which they 
have seized upon, and which is now 
firm conviction, is that the utility cor- 
porations are holding back waiting for 
the decision of the Supreme Court on 
the constitutionality of the utility hold- 
ing company death sentence. 

The President has been strengthened 
in this belief by officials of the Se- 
curities and Exchange Commission. 
They have told him that the electric 
industry is waiting, because, once that 
decision is handed down, they will 
know how to proceed about new fi- 
nancing. 

It is no secret that the very words 
“Supreme Court” irritate the Presi- 
dent. So the mere suggestion to him 
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by SEC that the utilities are holding 
back improvements—at a time when 
the business lag is giving him such con- 
cern—waiting for the high court to 
act, does not produce a frame of mind 
conducive to tolerant considering of 
any other factors there may be in the 
situation. 

But this is only part of the picture. 
It will be recalled that the President 
virtually forced on Congress the idea 
of a tax on undistributed corporation 
earnings. Senate and House leaders 
opposed it violently. But now comes 
not only the SEC, but some of his 
most loyal Brain Trusters, with recom- 
mendations that something must be 
done for the little corporations which 
are unable to finance their needs. 

Clinging to his original idea, the 
President is willing to modify the un- 
distributed earnings tax sufficiently to 
exempt earnings paid out in stock divi- 
dends—provided—that the stock divi- 
dends are taxable as personal incomes. 
There was a five-to-four decision of the 
Supreme Court holding that a stock 
dividend is not income. But the court 
has changed a lot since then, might 
hold otherwise now. 

But the corporation income tax is 
not going to be modified, if a presi 
dential veto can stop it, so as to lift 
the double—sometimes _ triple—taxa 
tion of earnings which pass from an 
operating company to a holding com: 
pany. Certainly not if the holding 
company is of the presidentially ab- 
horred management type, as distim 
guished from a pure investment trust. 
So the President figures he will hit 
this particular target whether the Su 
preme Court sides with him or agains! 
him on the death sentence. 
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Municipal Ownership of Utilities 
Defeated by Voters at Elections 


Proposals for cities to go into power business rejected by overwhelming 
majorities — Disfavor registered on bond plans — Pennsylvania county 
authority turned down — Virginia utility wins contract 


Government ownership and opera- 
tion of public utilities was given a 
setback last Tuesday in the general 
election when voters registered their 
overwhelming disapproval of every 
proposition which would have put the 
municipality in the power business. 

While there were only a few contests. 
the results indicate a decided turn away 
from all measures which foster public 
ownership of utilities. The vote in 
each instance was of substantial pro- 
portions to conclude that the people 
are well satisfied with present private 
operations. 


Reading against plant 


Of major significance was the vote 
in Reading, Pa., where the electorate 
turned down by a vote of 17,366 to 
10.014 the proposition to issue $4,750,- 
000 for the purpose of constructing a 
municipally owned electric generating 
and distributing system. Public owner- 
ship advocates contended that the pro- 
posed city plant would pay for itself in 
fifteen years. 

Reading is served by Metropolitan 
Edison Company, Associated Gas & 
Electric System unit, which is enlarging 
its facilities at a cost of approximately 
$3,000,000. The utility recently cut 
rates $795,000. 

Pennsylvania voters in Pittsburgh, 
Allegheny County, were called upon 
to register their opinion on municipal 
utility ownership and the result was 
decidedly against. The proposal to set 
up a county public utility administra- 
tion was defeated. 

Proponents of the plan contended 


that such a group would provide a po- 
tential whip over utility rates. The 
wisdom of giving so much power to a 
board of three men was seriously ques- 
tioned. The plan would permit the 
board to buy out utilities and operate 
them on a cost-of-service basis for the 
public. 


Reject bond issue 


In Beattyville, Ky., the voters turned 
down, 170 to 64, the proposition to 
issue $90,000 of bonds for the purpose 
of setting up municipal distribution fa- 
cilities. In Irvine, Ky., the same 
proposition was decisively defeated. 
The city was to issue $275,000 of 
bonds. Both towns are served by Ken- 
tucky-Tennessee Light & Power Com- 
pany, unit of the Associated Gas & 
Electric System. 

By a margin of approximately two 
to one voters in Portsmouth, Va., ap- 
proved the contract with Virginia Elec- 
tric & Power Company which would 
result in a saving to the city of $20,000 
a year. In lieu of the contract the city 
would go into the power business. 


Utility to Buy New Plants 


Wisconsin Michigan Power Com- 
pany, North American subsidiary, has 
entered into an agreement with the 
Northern Paper Mills Company, Green 
Bay, Wis., for the purchase of its 
Chalk Hill and White Rapids hydro- 
electric power plants on the Menomi- 
nee River, according to R. E. Moody, 
vice-president of the utility. Mr. 
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Moody said the sale involves $2,350.- 
000 and is subject to the approval of 
the Wisconsin and Michigan public 
service Commissions. 

The plants have installed capacities 
of about 10,000 hp. each and will sup- 
plement existing power facilities of 
the utility in the Appleton vicinity. 


Chicago Utilities Quit 
Electric Association 


Commonwealth Edison Company of 
Chicago and its associated companies, 
the Public Service Company of 
Northern Illinois, Illinois Northern 
Utilities Company and Western 
United Gas & Electric Company, 
have tendered their resignations as 
members of the Edison Electric In- 
stitute, according to statement of 
James Simpson, chairman. 

“Being an integrated operating in- 
trastate unit,” Mr. Simpson said, 
“we are not concerned with many of 
the questions that are of vital im- 
port to a large number of members 
of the Institute and therefore we con- 
sidered it good judgment to resign.” 

The resignation of the companies 
was sent to the Institute last July and 
acknowledged at that time. However, 
the formal announcement was not 
made until last week, after Mr. Simp- 
son returned from a trip abroad. 

The action of the Chicago utilities 
does not foreshadow other resigna- 
tions, it was declared. In informed 
utility circles the resignation of the 
Chicago utilities was interpreted as a 
move to serve notice to the Federal 
Power Commission that they con- 
sidered themselves as outside the 
jurisdiction of the federal agency. 

The resignation marked the second 
since the Institute was formed in 1933, 
following the dissolution of the Na- 
tional Electric Light Association, the 
industry's former trade association. 
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Bonneville Rate Yardstick Held 
as No Standard of Power Costs 


President Roosevelt approves formula proposed by Ross which will 
amortize project over 40-year period and return government 314 per 
cent on investment — Taxes not considered in electric rates 


Approval by President Roosevelt 
last week of the power rate formula 
developed by J. D. Ross, Bonneville 
administrator, to apply to govern- 
ment power projects was regarded as 
a significant step in the Administra- 
tion’s plan for an integrated federal 
power system. 

The proposal to set a rate sched- 
ule which will enable the project to 
be amortized over a period of forty 
years and to return to the govern- 
ment 33 per cent interest on its in- 
vestment on that part of the project 
allocated to power was considered to 
be a forward step in recognizing costs 
inherent in the production of elec- 
tricity. 


Not a yardstick 


However, utility managements point 
out that the proposed formula falls 
far short of being a “yardstick” for 
measuring costs and is inadequate. 
Mr. Ross said that he had not con- 
sidered the question of tax payments in 
arranging the Bonneville rate. Utility 
officials pointed out that the provision 
for taxes constitutes a major item in 
computing electric rates. The utilities 
now pay from 15 to 20 per cent of 
gross revenues to governments in the 
form of taxes. This payment consti- 
tutes approximately 2.4 per cent of 
the total investment in properties. 

Another item which eliminates the 
formula as a “yardstick,” it is said. 
is the fact that the government is able 
to use the 34 per cent interest rate 
because government borrowing con- 
stitutes a lien on all the property and 
earnings of the country, while the 
utilities, because they constitute pri- 
vate enterprise, must pay from 6 to 
7 per cent, on the average, for their 
funds. 

Another fundamental defect in the 
Bonneville formula, utility officials 
say, is the allocation of total invest- 
ment of the project to power pur- 
poses. It was said that a juggling in 
this allocation will only reveal the ex- 
tent of the subsidy which the tax- 
payers contribute to the government’s 
program of cheap electricity for any 
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particular section of the country. It 
was also pointed out that when a util- 
ity constructs a hydro project it must 
bear the entire cost, although benefits 
accrue to navigation, flood control 


and the like. 


Commission allocates cost 


Mr. Ross stated that when the Fed- 
eral Power Commission makes a find- 
ing as to how much of the $51,000,- 
000 which represents the cost of Bon- 
neville is properly to be charged to 
power the rate schedule will be made. 

“We ought to be businesslike about 
this thing and pay Uncle Sam back 
the money he puts up,” Mr. Ross 
said. 

The electricity being produced by 
the TVA could not be considered in 
a national scheme, Mr. Ross said, be- 
cause the TVA is an experimental 
proposition and as yet has not con- 
templated any formula for fixing 
rates on the basis of a return to the 
government of the money it puts out. 

It was also indicated by Mr. Ross 
that there might be a revision in the 
present 4 per cent rate on which 
Boulder Dam charges are based. This 
was seen in that Mr. Ross indicated 
that his formula could be made ap- 
plicable to all government 
projects. 


power 


Four Members Named 
to Bonneville Board 


The four-man advisory committee 
that will co-operate with J. D. Ross, 
newly appointed administrator of the 
Bonneville power development on the 
Columbia River, has been completed 
by the action of the various federal 
departments concerned. The members 
of the committee will act as liaison 
officers to keep the administrator in 
touch with plans of their respective 
agencies which may affect or be af- 
ected by the Bonneville development. 

Representing the Department of the 
Interior will be Frank A. Banks, con- 
struction engineer of the Bureau of 
Reclamation in charge of the Grand 
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Coulee development on the Columbia 
River, 200 miles above Bonneville. \{r, 
Banks has been with the Reclamation 
Bureau since 1906 and was formerly 
in charge of construction at the Amer- 
ican Falls Dam in Idaho and the 
Owyhee Dam in Oregon. 

The Department of Agriculture will 
be represented by Halbert Selby, agri- 
cultural economist, who has been con- 
nected with land utilization studies for 
the first AAA and the Resettlement 
Administration. He is at present in 
charge of land use planning for the 
states of Oregon, Washington and 
Idaho, with headquarters at Portland. 
Ore., under the Bureau of Agricultural 
Economics. 

Col. Thomas M. Robins, division 
engineer for the Northern Pacific 
Division, Corps of Engineers, will 
act as representative of the War De- 
partment. Colonel Robins has long 
been identified with the development 
of the Columbia River region’s water 
resources, his eight-year service at his 
present post covering the period of 
construction of the Bonneville project. 

The Federal Power Commission will 
be represented by its chief engineer, 


Roger B. McWhorter. 


Rise in Farm Income 
Favors Rural Service 


Favorable conditions for the exten- 
sion of rural service and for the sale 
of electrical appliances are indicated 
in the September issue of the Guar- 
anty Survey of the Guaranty Trust 
Company of New Yerk. 

The sale of a larger aggregate out- 
put of farm products at a higher av- 
erage price level is expected to bring 
the cash income of farmers this year 
to the highest figure since 1929, in- 
come from marketings alone is esti- 
mated by the Department of Agricul- 
ture at $8 575,000,000, and govern- 
ment payments are expected to raise 
the total to approximately $9,000,000,- 
000, as against $7.865,000,000 last 
year. 

“Although the estimated total for 
this year is about 14 per cent below 
that of $10,479,000,000 reported for 
1929, the relative amount of pur- 
chasing power represented is consid- 
erably greater than this comparison 
would indicate because of the sub- 
stantial net decline that has_ taken 
place in the general level of prices 
that farmers must pay,” the survey 














“With this factor taken into 
account, the Department of Agricul- 
ture calculates the total buying power 
of farm income this year will be equal 
to 103 per cent of the annual average 
for the period 1924-29, as against 96 
in 1936, 70 in 1933 and 104 in 1929.” 
\ prospective farm income with a 
purchasing power within 1] per cent 
of the 1929 figure and 3 per cent 
above the average for the few years 
immediately preceding the depression, 
together with sharp reductions in 
debt, interest charges and taxes, would 
seem to indicate that agricultural re- 
covery has progressed to the point 
where the farm population can once 
more demand and consume its normal 
share of the country’s industrial out- 
put.” it was stated. “This situation 
is clearly one of the most important 
factors to be taken into consideration 
in appraising the outlook for general 
business in coming months.” 


states. 


State Loses in Rate Cut Try 


The attempt of the Pennsylvania 
Utilities Commission to impose a tem- 
porary reduced rate schedule on the 
Edison Light & Power Company of 
York, Pa., met with failure when the 
federal Circuit Court in Scranton de- 
livered a two-to-one opinion against 
it. Commissioner Richard J. Beamish 
said the decision would be appealed 
to the Supreme Court of the United 
States. 





+ 


conditions and unusual terrain. 


Utility Construction Lag Traced 
to Government ‘Punitive Policy’ 


Committee of Utility Executives declares “deficit” of $2,600,000,000 
has accumulated in the last five years — Sees normal building expendi- 
ture of $1,000,000,000 in 1938 — Capital seen frightened by policy 


The “fixed punitive policy” 
adopted by the Administration 
toward the utility industry was 


blamed this week by the Committee 
of Utility Executives for the electric 
utility construction “deficit” of 
$2,600,000.000 accumulated in the 
last five years. It was stated that 
this policy “has so frightened capital 
that it has proved impossible to 
finance most of the needed construc- 
tion.” 

The committee cited the Federal Re- 
serve Board’s report that construction 
lags in the electric utilities and declared 
that this backlog of construction could 
be started “if present obstacles were 
removed.” These were classified as 
“subsidized competition and strangula- 
tion regulation.” 

Pointing out that the ten-year 
average of new construction by the 
1923 to 1932, in- 
clusive, was $752,215,000 annually, 
the committee stated that 
years normal construction 
justify an expenditure of at 
$1,000,000,000.” 

Thus a vast untapped reservoir of 


industry from 
“next 
would 

least 


fo 8 vs 


LONG SPANS FOR BLACKSTONE VALLEY—New long-span rural construction job 
of Biackstone Valley (R. I.) Gas & Electric Company employs normal span of 375 ft. 
with 6A copperweld conductors and class 5 35-ft. S.P. poles, despite severe climatic 


Spacing on this curve is 200 ft. 


ELECTRICAL WORLD + NOVEMBER 6, 1937 

































































jobs outrivaling the programs of 
PWA and WPA awaits release, the 
committee declared. “It is a_ pri- 
vately financed recovery measure that 
will cost the taxpayers nothing and 
add billions to the taxable wealth of 
the nation.” 

It was declared that the annual 
average construction expenditures of 
the utilities over the last five years 
has been $238,961,000, including an 
estimated $450,000,000 for 1937, and 
the 1923-1932 $752.- 
215,000. 

“Thus, if the 1923-32 average is 
taken as representative of normal 
growth it is fair to say that the utili- 
ties have sustained a 67 per cent lag 
for five years.” 

Construction figures for the 1923- 
32 period were given as follows: 


average was 


Year Eapenditure 
1923 $794.000,000 
1924 908,000,000 
1925 846,000,000 
ME Ge g.'u nbs nec whan ean at ile 772,000,000 
NE) .6'a%A4 owas er 794,000,000 
1928 wi A ee ee ; 754,000,000 
1920 «(tk Satins eae na ad . §53,000,000 
1930... iw me - 919,417,000 
1931 : ‘ as eae aie 596,740,000 
1932... ; and ined P 285,000,000 


Total .. és ; .....--$7,522,157,000 


The figures for the last five years 
were as follows: 
Yoar Expenditure 
1933 fe a aa aii .. $129,300,000 
1934. —««. , a eas hs 147.654,000 
W3B5 > ate mie % ee eee 192,855,000 
190386 ae ‘ a ana anu a 275,000,000 
1937 «tw wnt aa tae ‘oaeu (a) 450,000,000 

Total . .$1,194,809,000 


(a) Edison Electric Institute estimate. 


Noting that a gradual increase in 
construction expenditures has taken 
place since 1933, the committee de- 
clared that “it is apparent that the 
increase has notably failed to keep 
pace with the march of recovery in 
other fields. This is in the face of 
the fact that consumption of elec- 
tricity in 1935 and 1936 successively 
exceeded all previous records.” 


Grapples with problem 


The committee further held that 
“nor can responsibility for this con- 
dition be laid on the doorstep of 
utility management, whose personal 
interest depends on its solution and 
whose chief efforts for years have 
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grappled with a problem beyond their 
control. 

“Stemming from a fixed punitive 
policy toward the industry, a series 
of Administration measures have so 
frightened capital that it has proved 
impossible to finance most of the 
needed construction. 

“While money rates have been 
low, the preponderance of the in- 
dustry is unable to extricate itself, 
by refinancing, from the burden of 


pre-depression interest rates—at a 
continual loss of hundreds of mil- 
lions to consumers and common- 


stock holders. 

“All-important ‘equity money’ for 
common stock, the necessary protec- 
tive ‘cushion’ to bonds and _prefer- 
red stock, has been frightened from 
the utility field.” 


Consolidated Edison 
Has New Radio Show 


Primarily aimed at publicizing New 
York and at promoting the sale of 
electric, gas and steam products, in- 
cluding merchandise, “New York on 
Parade, Today and Tomorrow,” cur- 
rent radio program of Consolidated 
Edison Company of New York, Inc.. 
features a “World of Tomorrow” 
theme. Direction of the radio pro- 
gram, presented Monday nights over 
WEAF, is under Henry Obermeyer, 
Consolidated’s vice-president in charge 
of advertising. 

Technical research for the program, 
tying in with the widespread “tomor- 
row” interest generated by publicity 
for the 1939 World’s Fair, is con- 
ducted by Dr. Orestes H. Caldwell, 
New York chairman of the American 
Institute of Electrical Engineers and 
former president of the New York 
Electrical Society. 

The “commercials” are timed to em- 
phasize current merchandising cam- 
paigns. In addition, the sponsor is- 
sues invitations to its customers and 
dealers to attend “Parade” broadcasts 
in N.B.C. Radio City studios. In No- 
vember a start will be made on an in- 
vitation list of 25,000 apartment house 
owners in the company territory. 


Forty-Hour Week Adopted 


Announcement has been made that 
the Mountain States Power Company 
has shortened the working week from 
48 to 40 hours with no reduction in 
pay. 
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Murphy Elected Head 
of N.E.M.A. at Meeting 





Four new projects are included in 


the 
eram 


N.E.M.A. pro- 
for 1938, commercial wiring, 
commercial electric cooking, appli- 
ance sales manual and _ institutional 
safety. The 1938 program, which in- 
cludes also activities in industrial re- 
lations, industry service, national and 
regulatory legislation, codes and 
standards, statistics and organization 
and management, was approved at 


new-business 


the annual meeting last week in 
Chicago. 


D. Hayes Murphy, Wiremold Com- 


pany, was elected president and H. 


C. Petty, Crocker-Wheeler Electric 
Manufacturing Company, treasurer. 


The five vice-presidents are: F. W. 
Magin, Square D Company; Matthew 
Porosky, Gamewell Company; Wal- 
ter Robbins, General Cable Corpora- 
tion; C. E. Swartzbaugh, Swartz- 
baugh Manufacturing Company, and 
N. G. Symonds, Westinghouse Elec- 
tric & Manufacturing Company. 

The commercial cooking activities 
will be in co-operation with the 
newly organized Commercial Elec- 
tric Cookery Council. Institutional 
safety promotion will be through the 
Bureau of Institutional Safety. As- 
sistance will be given the National 
Retail Dry Goods Association in the 
preparation of an appliance sales 
manual. The possibilities of devel- 
oping an adequate wiring promo- 
tional program for commercial build- 
ings will be studied. 


Vermont Rural Electrification 


Vermont utilities served 8,600 farm 
customers as of June 30, 1937, accord- 
ing to the state Public Service Com- 





includes 
those operating farms of three or more 
acres or yielding an annual income 
from agricultural production of more 
than $250. Rural construction by these 
utilities in 1936 totaled 321.4 miles as 
against 94.9 miles during 1935. 


mission. This classification 


FPC Expands Hearing 
on N. J. Merger Plan 


The Federal Power Commission 
has enlarged the hearing scheduled 
for November 22 to include applica- 
tions for approval of the mergers of 
three additional underlying  com- 
panies of the Public Service Corpora- 
tion of New Jersey into its chief sub- 


sidiary, Public Service Electric & 
Gas Company. The hearing was 


originally ordered to consider appli- 
cations for the merger of six other 
Public Service Corporation affiliates 
into Public Service Electric & Gas. 

The three new applications, all filed 
by Public Service Electric & Gas, seek 
approval of the mergers of Newark 
Consolidated Gas, Essex and Hudson 
Gas and Hudson County Gas into the 
applicant. 

A total of $18,743,960 of the nine 
companies’ $36,470,000 capital stock 
is owned by Public Service Electric 
& Gas and will not be replaced by 
new securities, the applications show. 


Rural Agreements Completed 


Three rural electrification associa- 
tions in the State of Washington have 
completed arrangements to buy power 
from private companies for distribu- 
tion over lines to be built soon. The 
Cowlitz County Public Utility District 
will buy power from the Washington 
Gas & Electric Company, the Inland 
Empire Rural Electrification, Inc., 
from the Washington Water Power 
Company and the Benton County 
Rural Electrification Association from 
the Pacific Power & Light Company. 


* 
Pay Small Service Fees 


Wisconsin electric utilities con- 
trolled by holding companies had op- 
erating revenues of $44,163,390 in 
1935 and paid $236,349, or one-half 
of 1 per cent, to their holding com- 
panies for supervision fees and spe 
cial services, accoring to figures is- 
sued by the state Public Service 
Commission. 
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National Electrical Contractors 


Form Labor Relations Committee 


Convention approves formation of group composed of one member 


from each district — Association membership to decide on policy — 


Pearl Peak is re-elected president — Patterson gets McGraw award 


The National Electrical Contractors 
Association, at its recent convention in 
Los Angeles, went on record for the 
formation of committees to deal with 
the labor problems of the contractors. 
An amendment was passed creating 
a labor relations committee composed 
of one member from each district. The 
entire membership of the association 
is to decide on policy. 


Explains plan 


\V. C. Mainwaring, general sales 
manager British Columbia Electric 
Railway, Ltd., outlined the policies 
which, for about six years, have made 
a working team of the contractors’ as- 
sociation and the utility. Fundamen- 
tally. that policy has been recognition 
of the association as the business 
agency for the contract work which 
the utility has to do, the placing of all 
of its business through the association 
and the responsibility which the as- 
sociation has thus assumed to deliver 
the best and the lowest priced job for 
the utility. 

It was pointed out by Mr. Main- 
waring that misunderstandings have 


been cleared and that utility sales plans 
have been changed to give dealers 
equal opportunities. Range and water 
heater wiring is allocated to associa- 
tion members and complaints cleared 
through an industry committee. The 
association has worked out simplified 
practice of reduced wiring costs, pro- 
vided sales training, advice to custom- 
ers, organized promotion and other 
services. Price cutting is banished in 
open competition by establishing stand- 
ards of practice and standards of con- 
duct. 

Thirty-three manufacturers, whole- 
salers and utilities exhibited in the 
“Electrical Exposition Extraordinary,” 
which was run in conjunction with the 
convention. 

Adequate wiring and the promotion 
of standards were emphasized by 
speakers. Co-operation was also 
stressed as furthering expansion of ac- 
tivities. 

George W. Patterson of Toronto, 
Canada, was presented the James H. 
McGraw award and medal for electrical 
contractors. 

Earl Peak of Marshalltown. Iowa, 





ELECTRICAL CONTRACTORS—Earl Peak, president of N.E.C.A., greeted at Los 
Angeles by Adolph Hoch, president of the Board of Public Works, at the recent 
convention. A. L. Stone and Glenn Arbogast are in the background 
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was unanimously re-elected president 
of the association, Ralph Walker of 
Atlanta, chairman of the N.E.C.A. dis- 
tribution committee, was elected vice- 
president, to succeed Louis Kalisher of 
Brooklyn, who decided to retire from 
office. 

D. B. Clayton of Birmingham, Ala., 
was elected to the executive committee 
for Division 5. E. C. Carlson of 
Youngstown, Division 4; H. C. Evans 
of Kansas City, Mo., Division 7, and 
Sam G. Hepler of Seattle, Division 10, 
were re-elected to the executive com- 
mittee. 
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New Holding Company 
Form Adopted by SEC 


Adoption of a form designated as 
U-14-3. under the Public Utility 
Holding Company Act for the use of 
registered public utility holding com- 
panies in making annual reports to 
the SEC has been announced. Re- 
quired information is based upon 
provisions of the uniform system of 
accounts for public utility holding 
companies adopted previously by the 
commission. The first report to be 
filed will cover the calendar year 
1937 as to companies registered on 
January 1, 1937. As to companies 
registered after that date the first re- 
port will cover the portion of the 
year during which the uniform sys- 
tem of accounts was effective as to 
such companies. 

The report form relates to the 
holding company as a legal entity 
separate from the holding company 
system of which it is a part, and 
therefore does not provide for con- 
solidated statements of the holding 
company and its subsidiaries. 

Reports shall be made on or be- 
fore the first day of May in each cal- 
endar year for the preceding calendar 
year. 

* 
Private Plant Changeovers 


Three instances of changeover from 
private plants to central station serv- 
ice are reported by Consolidated Edi- 
son Company of New York, Inc., for 
August. These include: an office build- 
ing, which has signed for 840 kw. to 
replace a 500-kw. steam electric gen- 
erating plant; a refrigeration service, 
310 kw. for a 240-hp. Diesel plant; an 
apartment house, 192 kw. for an 80- 
kw. Diesel plant. As reported in 
Around the System, annual revenue to 
the company is estimated at $57,000. 
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Many Major Federal Power Works 


Considered Economically Unsound 


Prof. Riggs terms Grand Coulee Dam “America’s grand mistake” and 


looks with doubt on worth of other government projects — Urges 
engineers to find facts and present them to public 


Denouncing many of the federal 
governments major public works 
projects as economically unsound, 
Henry Earle Riggs, president-elect of 
the American Society of Civil En- 
gineers and professor of civil engi- 
neering (retired) of the University of 
Michigan, called on the engineering 
profession last week to rally in behalf 
of the taxpayer. 

Speaking at the annual dinner meet- 
ing of the Detroit-Ann Arbor section, 
American Institute of Electrical En- 
gineers, Professor Riggs called the 
Grand Coulee Dam “America’s grand 
mistake,” referred to Passamaquoddy 
as a “weird scheme,” and was less 
harsh in his condemnation of Fort 
Peck Dam, the Florida Ship Canal 
and the TVA. 


Not utility advocate 


“A duty rests on those engineers 
who are free to speak to find the facts 
regarding all of these and other proj- 
ects end to present them truthfully and 
fairly to the non-technical public in 
non-technical language,” 
Riggs declared. 

Charging the government with sup- 
pression of many official reports of 
engineering surveys pertaining to 
power, irrigation and navigation proj- 
ects, Professor Riggs demanded that 
“all engineering reports on projects 
involving large expenditures of public 
money should be printed and made 
available to the public, and where ac- 
tion is taken which is not recom- 
mended, as in the case of Grand 
Coulee, there should be the most full 
statement of the reasons for the ac- 
tion.” 

He urged the “most rigid economy 
for the elimination of all unneeded 
projects of construction, for the avoid- 
ance of everything which will result 
in burdening the taxpayers’ with 
costly and unprofitable white ele- 
phants.” 

Going on record as not a utility ad- 
vocate, Professor Riggs said that he 
was not opposed to public ownership 
of any municipal utility when such 
ownership can safeguard health or 


Professor 
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any other public interest, or can give 
better service or better rates than pri- 
vate ownership can do. 

However, he said, “more than fifty 
years of experience with railroad and 
utility affairs have convinced me that 
government experimentation in busi- 
ness is not likely to be successful. No 
great and far flung enterprise can be 
wisely managed by a centralized bu- 
reau, with a large political board of 
directors such as a Congress, and with 
a personnel that is apt to reflect the 
individual political prejudices of the 
Administration, rather than knowl- 
edge and skill in the management of 
the particular business.” 

Discussing the tremendous losses 
which the government has incurred 
in its costly experiments in business, 
Professor Riggs declared that there 
has been no difference in municipally 
owned electric plants. 

An analysis of the statistics of the 
electric industry as a whole show 
that municipal plants have about 4} 
per cent of the fixed capital in the 
industry, sell 5 per cent of the total 
kilowatt-hour output and _ receive 
something more than 6 per cent of 


the revenue, Professor Riggs stated. 


Assail Federal projects 


“On the basis of those figures,” he 
said, “I cannot agree that they serve 
more cheaply than the privately 
owned plants. As long as those fig- 
ures prevail, any propaganda to the 
effect that municipal ownership re- 
sults in cheap rates is nothing but 
misstatement. And so long as some 
1,500 out of a total of 1,800 such 
plants give no publicity to statistics 
of operation, I shall continue to claim 
that they do not dare give the actual 
figures to the public.” 

Concerning the Fort Peck Dam, 
Prof. Riggs said that it has practically 
no value for flood control. He la- 
beled the Passamaquoddy tidal power 
project as a “weird scheme” and ex- 
pressed the hope that it is finally dead. 

Prof. Riggs saw no justification for 
Grand Coulee and pointed out that 
there is no present market for power 
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from it or from Bonneville. He was 
critical of the accounting methods of 
TVA and pointed to the subsidies the 
taxpayers are contributing as part of 
its power rates. 


Heavy Duty Scales to 
Be Installed at Plant 


Six Richardson automatic coal 
scales with an individual capacity of 
18 tons per hour and hopper capacity 
of 400 lb. have recently been shipped 
to the Williamsburg generating station 
of the Brooklyn & Manhattan Transit 
Company for weighing and recording 
the fuel supplied to six unit pulveriz- 
ers serving two 600,000-lb.-per-hour 
Babcock & Wilcox boilers. 

The scales were built to the specifi- 
cations of the Stone & Webster Engi- 
neering Corporation, Boston, and are 
of heavy construction, weighing about 
3,600 lb. each, with single beam de- 
sign and continuously welded joints 
in the steel structures. Doors are 
lined with rubber seal to prevent es- 
cape of dust, and the scales are 
equipped to bypass coal in the event 
of power failure or other emergency. 
The guaranteed accuracy is within 
0.5 per cent. 

Eight similar scales of the same 
capacity are being installed in the 
Waterside station of the Consolidated 
Edison Company in New York and 
six scales of 500-lb. hopper capacity 
and a 30-ton per hr. rating have been 
installed this year at the State Line 
plant of the Chicago District Electric 
Generating Corporation, Hammond, 


Ind. 


Bids Asked for Work 


on Grand Coulee Dam 


Bids have been asked for on Decem- 
ber 10 for the completion of the high 
dam at Grand Coulee. Work on the 
present contract, covering the founda- 
tion for the high dam, will be com- 
pleted by the end of the year and it is 
hoped to award the new contract in 
time to avoid any cessation. 

The new contract will extend over a 
four-year period and will be one o 
the largest ever to be awarded by the 
government. It will include the mix- 
ing and placing of 5,800,000 cu.vd. of 
concrete, the placement of 79,000 tons 
of steel and 340,000 cu.yd. of excava 


tion material. 








of steel and 340,000 cu.yd. of excava- 
tion. 

The contractor will be required to 
post a performance bond of $5,000,000 
and an additional bond of $2,500,000 
against default on labor and materials. 
Cement, steel and machinery purchases 
will not be included in the contract. 


Boston Edison Sales 
Show Sharp Increase 


Heavy electric appliance sales by 
the Boston Edison Company gained 
substantially during the quarter just 
ended and energy sold, excluding in- 
terchange power, ran well above a 
year ago. In the former a gain of 
10 per cent was registered over the 
third quarter of 1936 and _ the 
kilowatt-hour sales exceeded the for- 
mer period by 7.8 per cent. 

For the twelve-month period 
ended September 30 the company 
sold 980,256,313 kw.-hr., compared 
with 902,568,991 kw.-hr. a year ago, 
or an increase of 8.6 per cent. Thus 
the gain for the recent quarter was 
off but 0.8 per cent compared with 
the gain for twelve months, emphasiz- 
ing the value of utility service under 
fluctuating economic conditions to 
“all sorts and conditions of men.” 

More than 1,800 electric ranges, 
water heaters and refrigerators were 
added to the lines in the recent quar- 
ter, and for the first nine months of 
this year company sales of electric 
refrigerators totaled 4,076, a 25 per 
cent gain over last year’s comparable 
period. Vigorous activity in elec- 
tric range sales is evidenced by a 
nine-month company sale of 1,500, a 
47 per cent increase, and water heat- 
ers jumped 36 per cent. 

President Frank D. Comerford 
pointed out that while gross revenues 
improved 6 per cent in the recent 
quarter, tax accruals increased 9 per 
cent. other operating costs such as 
wages, fuel and materials rising 8 
per cent. A $440,000 gain in busi- 
ness volume was distanced by 
$490,000 in higher expenses. 


= 
North Dakota Rural Lines 


The Board of Railroad Commis- 
sioners of North Dakota reports ap- 
proximately 450 miles of rural line 
with 563 customers, out of a total of 
4,000 miles of transmission lines serv- 
ing the state. 





ELECTRICAL SERVANT—Prize-winning float of Toledo Edison Company featured 

in the Toledo Centennial parade with Miss Doris Williams as “Her Majesty the Toledo 

Homemaker,” with domestic representatives Harry Herman and V. F. Mueller 
representing “Reddy Kilowatt” 


Cape Cod Tie Planned 


to Increase Capacity 


Improvements in the Cape & Vine- 
yard Electric Company’s system ex- 
tending from the Cape Cod Canal to 
Hyannis and from Orleans to Prov- 
incetown, Mass., are in early prospect 
if the financing plans are approved by 
the Massachusetts commission. 

The betterments are designed to 
provide increased transmission line 
and substation capacity and to insure 
greater reliability of service. They 
include, with estimated costs: (1) A 
new span over the Cape Cod Canal at 
Bourne, with two 200-ft. steel towers, 
aluminum steel reinforced conductors, 
insulators and fittings for a 2,000-ft. 
maximum stretch, $32,500; (2) 17 
miles of 110-kv. wooden H-frame line, 
with No. 4-0 aluminum steel rein- 
forced conductor, 12-ft. spacing, and 
two ground wires from the Canal to 
Hyannis, $240,000; (3) a 12,000-kva. 
substation at Hyannis with tertiary 
transformer windings of 35 per cent 
of the capacity to meet local require- 
ments and four 500,000-kva. ruptur- 
ing capacity circuit breakers, $130,- 
000; (4) a 28-mile, 44-kv. line from 
Orleans to Provincetown, with reclos- 
ing breaker at Orleans, $140,000; (5) 
substation, 1,500 kva., at the generat- 
ing plant of the Provincetown Light & 
Power Company, $16,500. 

These outlays will tie the steam 
plant of the New Bedford Gas & Edi- 


son Light Company with the Province- 
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town company’s 1,260-hp., four-unit 
Diesel-electric station near the “tip of 
the Cape.” They will provide capacity 
for increasing loads in certain areas 
previously dependent on circuits of 
low capacity and high exposure to 
severe weather conditions. The Prov- 
incetown company was recently ac- 
quired by the New England Gas & 
Electric Association, Cambridge, which 
operates the New Bedford and Cape & 
Vineyard utilities, as well as others in 
eastern Massachusetts and New Hamp- 
shire. 


Fixes Municipal System Cost 


Construction of a municipal electric 
distribution system for Columbus, 
Neb., would cost $238,530, Robert 
Fulton, engineer, estimated in a de- 
position in the District Court trial at 
Columbus testing validity of a $250,- 
000 bond issue for constructing a mu- 
nicipal system. Mr. Fulton estimated 
it would cost an additional $10,600 
for a transmission line to the Colum- 
bus power house of the Loup River 
public power district, from which the 
city proposes to buy electricity. 


Power Plant for Ohio School 


A power plant, to cost $200,000, 
and to furnish heat and electricity for 
the eighteen buildings on the campus, 
will be built before next September by 
Wooster College (Ohio), according 
to Charles F. Wishart, college presi- 
dent. 


(1557) 91 








Man-Power Discussed 


With Tool Builders 


In an address at the meeting of the 
National Machine Tool Builders Asso- 
ciation held at Hot Springs, Va., 
October 25-27, A. C. Danekind, chair- 
man of the General Electric Company’s 
committee on factory equipment and 
practice, stressed the changing relation- 
ship between man-power and machine 
tools. 

“The new conceptions of men as to 
their privileges and their responsibili- 
ties, which have been a concomitant of 
the New Deal in Washington, is the 
biggest single problem in management 
today,” Mr. Danekind stated. “A true 
inventory of man-power will reveal 
new and radically different man-atti- 
tudes as compared to those of but a 
few years ago. Management is gen- 
erally committed to the philosophy of 
producing a better quality of product 
at reduced costs, and by so doing it 
hopes to broaden a given market and 
thus enjoy an increased volume of 
business. In other words, more goods, 
for more people, for less money. To 
do this means that every advantage 
must be taken of machine tools which 
will transfer an ever-increasing portion 
of human skill from the job.” 


Middle West Elects Kruesi 


to New Executive Position 


F. E. Kruesi, vice-president of the 
Middle West Service Company, has 
been elected to the new office of execu- 
tive vice-president. He will be in 
charge of the company’s operations. 

Directors of the Middle West Serv- 
ice Company and the Middle West 
Corporation have accepted D. C. 
Green’s resignation as president and 
director of both companies, effective at 
once, rather than on December 1. as 
originally contemplated. 

Resignation of E. A. Olsen as a 
director of the Middle West Corpora- 
tion and as vice-president and director 
of Middle West Service also was ac- 
cepted. 


Section Chairmen Nominated 


Earl Prain, Wisconsin Public Serv- 
ice Corporation, has been nominated 
as chairman of the commercial divi- 
sion of the electric section of the Wis- 
consin Utilities Association, which 
meets November 11 and 12 at the 
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Pfister Hotel, Milwaukee. H. Turkel- 
son, Wisconsin Gas & Electric Com- 
pany, Racine, has been nominated as 
vice-chairman. 

The technical division of the section 
has nominated E. H. Cotton, Northern 
States Power Company, as chairman, 
and H. H. Brown, Wisconsin Michigan 


Power Company, as vice-chairman, 


Edison General Electric Meet 


Edison General Electric Appliance 
Company, Inc., will hold its first an- 
nual “Hotpoint Partners’” meeting at 
the Edgewater Gulf Hotel, Edgewater 
Park, Miss., on November 8-11], ac- 
cording to R. W. Turnbull, vice- 
president. The expansion program of 
the company will be announced to the 
executive heads of the distributing or- 
ganization at the meeting. 


Defers Dividend Payment 


On September 2 directors of the 
General Public Service Corporation 
declared dividends of $1.50 on the $6 
preferred and $1.37$ on the $5.50 
preferred, payable November 1 to 
stock of record October 15. “At recent 
low prices of securities,” the company 
states, “there was under the Delaware 
law an impairment of the capital rep- 
resented by the preferred stock. In 
view of this circumstance, directors 
at the meeting October 28 deemed it 
prudent to postpone payment of those 
dividends . 


f | 
Wisconsin Utilities Association—Electrical 
section, commercial and technical divi- 
sions, convention and exhibit. Pfister 
Hotel, Milwaukee, Wis., November 11-13. 


A. F. Herwig, executive secretary, 135 
West Wells St., Milwaukee, Wis. 


American Society of Mechanical Engineers 
—Annual meeting, New York, as 
December 6-10. C. EB. Davies, nation al 
secretary, 33 West 39th Street, New 
York, N. Y. 


American Engineering Council—Annual 
meeting, Mayflower Hotel, Washington, 
D. C., January 138-15. Frederick M. Fei- 
ker, executive secretary, 744 Jackson 
Place, Washington, D. c: 


American Institute of Electrical Engine ers 
—Winter a New York, N 


January 24-28. H. Henline, national 
secretary, 33 West 39th Street, New 
Zork, B.. ZX. 








Kitchen Modernizing 
Reported by Utilities 


A total of 25,647 electric kitchens 
were added to the lines of twenty- 
three utilities in the twelve months 
ended August 1, 1937, according to 
the National Kitchen Modernizing 
Bureau. Of these, 9,683 included the 
sale of an electric refrigerator, range 
and water heater and 15,784 the sale 
of an electric refrigerator and range; 
total sales exceeded $5,000,000. 

The bureau reports that utilities 
have found the kitchen modernizing 
approach of value in selling individual 
pieces of kitchen electrical equipment. 
Thus Associated Gas & Electric Com- 
pany, using a similar ensemble plan, 
reported the sale of 31,303 electric re- 
frigerators, 5,780 electric ranges and 
2,434 electric water heaters between 
January 1 and May 1 this year. 

Alabama Power Company installed 
62 all-electric kitchens, but individual 
sales of major appliances for the com- 
pany during the same period totaled 

8,500 refrigerators, 5,700 ranges and 
3,000 water heaters. Total sales in the 
Georgia Power Company’s territory for 
the first six months of 1937 (dealer 
and company sales) were 16,000 re- 
frigerators, 3,700 ranges and 2,250 
water heaters. Oklahoma Gas & Elec- 
tric reported 9,812 refrigerators added 
to its lines during the year and Public 
Service Company of Oklahoma during 
the same period added five all-electric 
kitchens, 6,325 refrigerators, 222 
ranges and 22 water heaters. 

Local modernizing bureaus now total 
155, cover 40 states and the District 
of Columbia, the bureau states. an 
increase in number of 182 per cent 
(100 bureaus) being reported for the 
year ended August 1, 1937. 


Hydro Loses for Fifth Year 


Crisp County’s (Georgia) hydro- 
electric plant, constructed on the Flint 
River in 1931 at a cost of approxt- 
mately $1,345,000, is still “in the 
red” after its fifth year of operation. 
Reports to the Federal Power Com- 
mission place its deficit for 1936 at 
$19,463, as against a deficit of 559.- 
673 for 1935 and of $49,082 for 1935. 
County has asked the commission for 
exemption from the annual charge of 
$1,000 made by that body for the 


right to operate a power plant. 
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Energy Output Declines 


Production 4.1% over 1936, but 
drops 1.2% under preceding 
week, against normal trend 


With an output of 2,254,947,000 kw.- 
hr. during the week ended October 30, 
the operations of the electric light and 
power industry fell off about 27,000,- 
000 kw.-hr., or 1.2 per cent, compared 
with the preceding week, while main- 
taining a lead of 4.1 per cent over the 
like week a year ago, according to 
figures announced by the Edison Elec- 
tric Institute. 

This brings the production approx- 
imately to the level of the latter part 
of July and below that of any succeed- 
ing week except the one including 
Labor Day. The movement was con- 
trary to the normal rising trend at this 
season of the year. The sharpest de- 
cline was registered in New England, 
where production fell under the pre- 
ceding year’s figure for the first time 
since April, 1935. In contrast there 
was a gain of 9.2 per cent on the Pacific 
coast. exceeded only twice in that area 
since last February. Elsewhere the in- 
crease ranged from 2.5 per cent in the 
West Central to 4.1 per cent in the 
Middle Atlantic states. 


Weekly Output, Millions of Kw.-Hr. 
1937 1936 1935 


Oct. 30...2,255 Oct. 24..2,167 Oct. 26..1,896 
Oct. 23...2,282 Oct. 17..2,170 Oct. 19..1,863 
Oct. 16...2,5 Oct. 10..2,168 Oct. 12..1,867 
Oct. 9...2,28 Oct. 3..2,169 Oct. 5..1,863 
Oct. 2...: Sept. 26..2,157 Sept. 28..1,857 
Sept. 25 Sept. 19..2,171 Sept. 21..1,852 





Westinghouse Enters 


Home Air Unit Field 


Offering complete residential air 
conditioning for both summer and win- 
ter as a packaged unit, Westinghouse 
Electric & Manufacturing Company is 
entering the home air conditioning 
market, according to P. Y. Danley, 
manager of the refrigeration and air 
conditioning department. 

According to the announcement, 
Westinghouse will concentrate on the 
market consisting of new homes costing 
59,000 and more. Distribution activi- 
ties will be handled from the head- 
quarters of the merchandising division 
at Mansfield, Ohio; distribution will 
be through franchised dealers. 

The new unit consists of a central 
system of matched units. including a 
8as- or oil-fired warm air furnace, with 
filters. blower and humidifier for win- 
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Per Cent Change from Previous Year 
Week Ending 


Region Oct. 30 Oct.23 Oct. 16 

New England : + 2.0 + 0.7 + 1.1 
Middle Atlantic + 4.1 6.3 + 4.8 
Central Industrial + 3.2 + 6.3 + 6.6 
West Central + 2.5 2.1 + 5.8 
Southern States + 3.4 + 4.0 + 6.8 
Rocky Mountain + 3.8 + 7.0 + 6.7 
Pacific. . + 9.2 +11.0 + 4.6 
United States... 4.1 5.1 + 5.0 


ter use, and with the “Seal-less” con- 
densing unit and cooling coil for 
summer air conditioning. 


Output Maintains Advances 


Consumption of electric power in 
Texas during September continued the 
wide margin of gain over last year 
which has prevailed during the past 
several months, the University of 
Texas Bureau of Business Research 
has announced. 

Reports from seventeen electric 
power companies of the state give 
total production of 238,000,000 kw.- 
hr. during the month, an increase of 
19.3 per cent over September, 1936. 
For the third quarter production to- 
taled 703.000.000 kw.-hr., an increase 
of 20.8 per cent over the similar 
period last year. 
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Power Application Denied 


Federal Power Commission has de- 
nied an application by the Gasconade 
River Power Company of Kansas City, 
Mo., for a license to build a hydro- 
electric development on the river in 
Phelps and Pulaski counties, Mo. 

The commission in its opinion as- 
serted the company was responsible 
for delaying development of the power 
site since 1928, and contended further 
that the financing plan outlined in the 
application was undesirable. The de- 
cision does not mean that the company 
will relinquish the project, Ralph W. 
Street, president, stated. 


Defers $8,000,000 Issues 


St. Joseph Railway, Light, Heat & 
Power Company has deferred offering 
of $6,000,000 of 4 per cent bonds and 
$2.000,000 of serial notes. 

The company intended placing the 
new bonds on the market to meet the 
payment of principal and interest on 
$5,000,000 of first mortgage 5 per cent 
bonds due this week. A group of New 
York banks has made available to the 
company funds with which to meet this 
obligation. In view of existing market 
conditions, the incurring of bank loans 
was considered the better procedure. 


Anaconda Cuts Output, Wages 


Declining wages for Anaconda Cop- 
per Mining Company employees (the 
result of a sliding wage scale based 
upon selling price of copper) is ac- 
companied by announcement of pro- 
duction curtailment. The Tramway 
mine of Anaconda closed with the 
night shift on October 28, affecting 
approximately 900 men. Curtailment 
was made necessary. it was learned, 
because of recession in demand for 
copper and copper products. 


Reconnection Charge Set 


Announcement has been made by 
the Des Moines Electric Light Com- 
pany and the Des Moines Gas Com- 
pany of a change in policy in regard 
to service connections after the service 
has been discontinued for non-payment 
of bills. A charge of $1 will be made 
for all such reconnections in order to 
be fair to customers who pay their 
bills promptly and to avoid discrim- 
ination. 
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Stocks Continue Gains; Bonds Stronger 
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Utility stocks continued in their upward trend, “Electrical World” index rising to 28.6; 

previous week, 26.5; year ago, 38.4; 1937 high, 41.5. Bond index was below last month’s 

mark, but prices were above the low set during the middle of October. “Electrical World” 
index, 100.9; previous month, 101.9; year ago, 106.0; 1937 high, 106.2 


Trustee Appointed; 
Atlas Plan Opposed 


Federal Judge Holly has entered an 
order appointing Willoughby G. Wal- 
ling as temporary trustee of the Utili- 
ties Power & Light Corporation. The 
Atlas Corporation, of which Floyd B. 
Odlum of New York is president, and 
which owns about $25,000,000 of the 
corporation’s debentures, fought the 
appointment of Mr. Walling when on 
August 14 Judge Holly named him 
permanent trustee. Mr. Odlum has 
announced that he has withdrawn his 
opposition. It is expected that Mr. 
Walling’s appointment will be made 
permanent. 

Vigorous opposition has developed 
in federal court to the plan of reor- 
ganization for Utilities Power & Light 
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proposed by Mr. Odlum. Attorneys 
for the Associated Investing Corpora- 
tion, a unit of the Associated Gas & 
Electric System, announced that they 
would fight the plan. 

~ 


$71,000,000 Suit Settled 
Federal Judge James H. Wilkerson 


of Chicago has approved a settlement 
whereby ten banks in that city and 
New York and the General Electric 
Company will turn over $4,636,088 
for the benefit of holders of deben- 
tures and notes, respectively, of Insull 
Utility Investments, Inc., and the Cor- 
poration Securities Company, the two 
defunct Insull investment companies. 

In return for this settlement, includ- 
ing an agreement by the banks to 
withdraw claims against the two com- 
panies aggregating $71,000 000, the 
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trustees in bankruptcy for the two 
companies and attorneys for the de- 
benture holders have agreed to the dis. 
missal of more than a score of suits, 
both in Chicago and New York, 
against the banks and General Elec. 
tric. 
o 


North Boston Utility 
Offers 10-Year Notes 


Public offering of $13,000,000 of 
33 per cent 10-year secured notes of 
North Boston Lighting Properties was 
made last week at par and immediately 
the notes went to a premium. 

Proceeds of the issue will be used 
primarily to repay bank loans and to 
finance additions and improvements 
over the past few years to electric and 
gas properties. The offering repre- 
sented one of the few recent examples 
of financing by a holding company 
for its operating units. Upon comple- 
tion of the financing the subsidiaries 
will have no bonds, preferred stock or 
notes with the public, and will be en- 
tirely free of mortgage debt. 

Out of the proceeds an advance of 
$674,375 is to be made to Haverhill 
Electric Company, a_ subsidiary, to 
redeem on December | its outstanding 
first mortgage 5 per cent bonds due 
1942. 


Edison Hearing Postponed 


At the request of Consolidated Edi- 
son Company of New York, Milo R. 
Maltbie. chairman of the New York 
Public Service Commission, has post- 
poned the hearing on the application 
of the company to issue $30,000,000 
debentures for capital purposes. 





Earnings Reports (Utilities) 


Net Income 
1937 1936 
*Cons. Edison N. Y. oak 
On: SU. occsces'e $35,585,067 $36,097,582 
*Pub. Serv. N. J. and ss 
Os vib «civ becca’ 8,696,755 6,742,744 
+*Assoe. G. & E. and 
WN oot ences $4,828,011 35,905,609 
*Comm. & South. and in 
SG csieunane ease 15,996,841 11,700,001 
*North Amer. and oe 
ope hae dots carats 19,419,397 = 15,534,500 
*Natl. Pwr. & Lt. and - 
WS. ugintcn «ok ak 8,696,755 6 742,74 
*Boston Edison ..... 5,468,252 5,126,909 
*Consumers Power .. 10,204,262 8.361420 
*Alabama Power .... 4,012,474 3.573.044 
*Georgia Power ..... 5,097,099 4,836,042 
*Wash. Water Pwr. — 
and swhbs....>..... 2.750666 2.697, 976 
*Texas Pwr. & Light 2,143,906 2,330,818 
*Montana Pwr. and oe 
WAS UKdtkcscanans 3,737,140 2,886.14 


*Twelve months ended September - 
+Operating income (preliminary) 
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Three 100-kva G-E Pyranol trans- 
formers installed at the plant of the 
Eli Lilly Co., Indianapolis, Ind. 


PYRANOL TRANSFORMERS SHOW SUBSTANTIAL 
SAVINGS IN INDOOR INSTALLATION 


HE Eli Lilly Company of Indianapolis, manufactur- 
. chemists, made a substantial saving in total 
installed transformer cost when it ordered G-E Pyranol 
transformers for this 'new installation. Short runs of 
secondary cable were desired, and Pyranol transformers 
could be installed at the load center without the expense 
of heavy vault construction. Installation of 


oil-filled transformers outdoors to save vault- YOU CANT BURN 


construction expense would have entailed long 
secondary cable runs and would have marred 
the attractive appearance of the plant. This 
installation was made in the basement — the 


noninflammable, nonexplosive Pyranol 
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transformers affording a high degree of safety. 
@It will pay you to use Pyranol transformers for your 
plant — particularly if you are considering a new indoor 
installation. Recognition of Pyranol by the National Elec- 
trical Code permits their installation indoors with many 
of the restrictions applying to oil-filled transformers re- 
moved. More than 300,000 kva of these 
transforiners are installed—many having been 
operating more than five years—all giving excel- 
lent service. For complete information write 
the nearest G-E sales office, or General Electric ! 
Company, Dept. 6 -201, Schenectady, N. Y. | 
Ask for Bulletin GEA-2048. 
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PRACTICES 


New ideas and practices in the operation of well-designed, 
constructed and maintained plants and systems 


Recording and Using 
Line Troubles Data 


By P. N. KENT 
Kansas City Power & Light Company 
Kansas City, Mo.* 


Data from the daily records of line 
troubles kept by the overhead sys- 
tems department of the Kansas City 
Power & Light Company are entered 
in a summary record which is totaled 
up at the end of the year, and it is 
from this that material and circuit 
performance data are obtained. Here 
is a sample of the summary report, 
the record of a typical 33,000-volt 


circuit: 








1935 1936 
Relays and reclosures without 
time outage: 
Lightning disturbances... 17-68% 847% 
Wind = storm — dancing 

conductors........... 0 5-29 .5% 
Substation trouble (com- 

ND aia oe tals bain 1- 4% 0 
Floating conductors. .... 1- 4% 0O 
Substation trouble (cus- 

SOD ciknGiedcednces 1- 4% 0 

Bub-totals.......... 20-80% 13-76.5% 
Relays and lockouts with time 
outage: 
Lightning disturbances. . . 2- 8% 2-11.7% 
Wind storm—Conductors 

burned down.......... 0 1- 5.9% 
Substation transformer 

IE IR 6s ave ens 1- 4% 
Conductor pulled in two. . 0 1- 5.9% 
Crane into line — Con- 

ductor burned........ 1- 4% 0 

Bab-totes. ...cccccs 4-16% 423.5% 
Circuit opened manually, 
account of trouble at station 1- 4% 0 
Ps ccdedciacasune as 25-100% 17-100% 


It is to be seen from the above par- 
tial analysis that by far the largest 
percentage of interruptions are caused 
by lightning disturbances. This anal- 
ysis could be carried out in much 
more detail by means of the available 


* Fourth installment of a series from paper 
to Missouri Valley Electric Association. 
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data in the daily records, which would 
give the material and line locations 
which received the main effects and 
damages, if any, from the disturb- 
ances. This same sort of summary 
can be made for all the overhead dis- 
tribution and transmission circuits, 
and for any single year, or as a com- 
posite summary of a number of years. 


Warning Device 
for Linemen 


Inadvertent contact with a hot con- 
ductor by a lineman working on a 
pole is guarded against on the over- 
head system of the Oklahoma Gas & 
Electric Company by the use of the 
warning device here illustrated. The 
device consists of a rectangular frame 
made of micarta tubing or rod, dow- 
eled with wooden pins and equipped 
with two open end hooks by which 
the frame is hung on the live con- 
ductor. The dimensions are approxi- 


Micarta frame 


mately 35x1934, in. The lineman 
working below is continually warned 
by the presence of the frame that there 
is a hot wire above his head. 


Difficulties in 


Co-ordinated Fusing 
By JOHN I. HOLBECK 


Kelay Kngineer Minnesota Power & Light 
Company, Duluth, Minn. 

Such is the variety of fuses with 
varying characteristics available on 
the market that it has become increas- 
ingly difficult for the operating engi- 
neer to decide on what he should use. 
Of course, each utility can standardize 
by selecting the products of one manv- 
facturer, but even then it will be found 
that a manufacturer may be making 
as many as seven types of links with 
different characteristics for a given 
line of cutouts. 

Not only is there a variety of fuse 
links to choose from, but there are 


protects lineman 
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AVE system investment—real estate _ Below Right— 
—taxes—layout time—and reduce Two unit substations, each 
ti A tnetaets ti H rated 750 kva— 23,900 volts. 
construction an 1 installation time. Here installed at El Paso, Texas. 
area few G-E unit substation installations 
where these savings have been obtained. 
Your system, too, may present similar 
opportunities. General ElectricCompany, Center Right— 


Schenectady, N. Y. Unit substation rated 1500/ 
2000 kva— 33,000 volts. In- 
stalled at Indianapolis, Ind. 


Lower Right— 

Unit substation rated 1500 kva 
—11,000 volts. Installed at 
Rochester, N. Y. 


<2 Stal, . , 
Sl Sk 


Unit substation rated 1500 kva— 
13,800 volts. Installed at Aurora, Ill. 


nit substation rated 1500 kva— 


13,800 volts, Installed at Louisville, 
entucky, 
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Unit substation rated 750 
kva — 13,200 volts. In- 
stalled at Cold Spring, N. Y. 
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6.6 kv. bus 
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Damp. 


3-50 Ava. 
transformers 
4% impedance 
Shy 


3-25 kvay, 
transformers 
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How fuse co-ordination can go haywire 


also different methods of current rat- 
ing in use. This adds to the confusion. 
In the past most of the fuse links had 
a 65 per cent rating; that is, the load 
current should not exceed 65 per cent 
of the current rating to prevent the 
temperature rise from exceeding 30 
deg. C. above an ambient temperature 
of 40 deg. C. for the conducting parts. 
Most of the newer fuses have the 100 
per cent rating and will carry 100 per 
cent of rated current continuously 
without exceeding a temperature rise 
of 30 deg. C. above an ambient tem- 
perature of 40 deg. C. external to the 
cutout. This merely means that a fuse 
link formerly rated 150 amp. is now 
rated 100 amp. The logical thing to 
do is to concentrate on the links of the 
new rating and gradually eliminate 
the old type fuse links. 

The detailed recital given in the ac- 
companying illustration of what very 
easily may happen on a given circuit 
in the present confustion of fuse rat- 
ings and characteristics discloses the 
urgent need for early agreement among 
manufacturers and utility engineers 
on requirements of fuse performance 
and on standardization of statements 
of characteristics designed for these 
requirements. . 

As a specific example, consider the 
6.6-kv. feeder of circuit No. 1 in this 
diagram is protected with induction 
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relays and an oil circuit breaker at 
the supply station. Point “C” is ap- 
proximately 10 miles beyond point 
“B.” Point “D” is located 4 mile be- 
yond point “C.” It is proposed to use 
standard fuse cutouts of only one 
manufacture at points “B,” “C” and 
“D.” Assume that each three-phase 
transformer bank must carry as much 
as 30 per cent overload for several 
hours each day. It is desired to fuse 
the transformers on the high-voltage 
side for overload and _ short-circuit 
protection. 

At D, 25 amp., 100 per cent rated, 
fast-blowing, cable-type fuse links are 
logically selected for the 2.3-kv. cut- 
outs. At C, 20 amp., 100 per cent 
rated, fast-blowing cable type fuse 
links are used to meet the 30 per cent 
overload current of 17 amp. 

Now, three-phase short circuit (4) 
at point “D” is equivalent to 948 kva. 
or 238 r.m.s. symmetrical amperes at 
2.3 kv. and 83 amp. at 6.6 kv. The 
25-amp. fuse links at point “D” will 
blow in 0.09 second, while the 20-amp. 
fuse links at point “C” will delay for 
0.40 second before blowing. At point 
“C” it is desired to have fuse links 
whose melting time is at least 4 sec- 
ond longer than the blowing time of 





the fuses at point “D.” The melting 
time of the fuses at point “C” for 
short circuit (4) is actually 0.33 sec. 
ond, or 0.24 second longer than the 
blowing time of the fuses at point 
<5)” 

For short circuit (2) 301 amp. 
will flow through the 20-amp. fuses 
at point C and cause them to blow 
after a delay of 0.03 second. The melt- 
ing time of the fuses at point “B” 
should then be about 0.28 second for 
short circuit (2). By using 50-amp.., 
100 per cent rated fuse links at point 
“B” their blowing time will be 0.38 
second for short circuit (2). For 
short circuit (1) the 50-amp. fuses 
at point “B” will blow in 0.08 second 
at 642 amp. The induction relays at 
point “A” are set to operate at the 
equivalent of 60 amp. at 6.6 kv. For 
short circuit (1) these relays will close 
their contacts after a time delay of 
0.66 second. Thus there is co-ordinated 
action all down the line. 

Suppose, however, that a_ short 
circuit develops at point “D,” short 
circuit (4), and the fuse links at “D” 
are blown. The utility has two types 
of fuse links in stock because at first 
it standardized on the universal low 

[Continued on page 102) 


Hammer Off the Insulation 


Junking copper wire and cable by 
burning off the insulation is common 
practice in electric utility salvage op- 
erations. But aluminum cable cannot 
be subjected to such treatment be- 
cause the metal would be injured by 
the high temperature. So they tried 
a different way to remove insulation 
from aluminum cables in the ware- 
house of the Union Electric Light & 
Power Company, St. Louis, Mo. They 


hammer it off. In a frame of heavy 
timbers is mounted a small air ham- 
mer, its downward operating head just 
above a heavy block of steel. The 
cable is fed across the top of the block 
and pounded by the hammer as it 
moves along. 

This treatment crushes and detaches 
the branded insulation, which then 
falls to the floor as the cable emerges 
from the machine. 





Air hammer cuts insulation off 
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HERE’S THE STORY. .. Says 
Mr. R. MONROE, Chief Electrician 


of American Brake Shoe and 
Foundry Co., Mahwah, N. J. 


“Prior to June 29th, 1933 we experienced great trouble in 









getting ordinary 60 ampere 250 volt renewable fuses to hold 
the.starting load of one of our grinders. These fuses blew about 
twice a week. 

On June 29th, 1933 we installed BUSS Super-Lag Fuses 
then stood by and started the grinder up 10 times without 
one blow. 

On January 8th, 1934 we checked this installation and 
found the same fuses still in service. Checked again on January 


27th, 1936 and found no blows to date.”’ 


SSS 


WHY BUSS FUSES 
DONT BLOW NEEDLESSLY 





























AND The 
\O FEATURES SUPER-LAG 


in the design of the development in 
. FUSE-CASE help = the FUSE LINK | 
: make it possible completes the job. | 


GET THE FACTS | 


Vis little book entitled “Fuses 

made to protect —not te blow" 
sets them forth in o briet inter- 
esting way. Send for a copy. 
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2536 W.. University St. St. Le 
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temperature 65 per cent rated fuse 
links and later on concentrated on the 
fast-blowing universal cable type 100 
per cent rated links when they came 
on the market. Both types of links are 
made by the same manufacturer. By 
mistake the trouble shooter replaces 
the blown fuse links with 25-amp. 65 
per cent rated links which will blow 
in 0.36 second for short circuit (4). 
As the melting time of the 100 per 
cent rated 20-amp. fuse links at “C” 
is only 0.33 second for short circuit 
(4), they will blow along with the 65 
per cent rated links installed by mis- 
take at point “D.” Similarly, if 65 
per cent rated fuse links should be 
installed at “C” they will blow in 
0.12 second for short circuit (2) and 
the 100 per cent rated links at “B” 
will melt in 0.27 second, leaving very 
little leeway between the two sets of 
fuses. 

In replacing the 50-amp., 100 
per cent rated fuse links at “B” with 
50-amp., 65 per cent rated links the 
co-ordination with the relays at “A” 
is disturbed, because then the fuses at 
“B” will blow in 0.80 second and the 
relays at “A” will operate in 0.75 
second for a short circuit near point 
“C.” The fuses at “B” protect 10 miles 
of line between points “B” and “C.” 
For short circuit (1) the fuses would 
blow after 0.28 second and the relays 
would have a time delay of 0.66 sec- 
ond, which of course would work out 
satisfactorily. 


L&N POTENTIOMETER 
& VOLT BOX 
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D.C. D.C 
VOLMETER MILU-VM & SHTS. 
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PORTABLE ae 
VOLE TERS wsé ae 


PORTABLE A.C 
TEST METER 
100 AMP. 


PORTABLE D.C. PORTABLE 
TEST METER | “DELTA” 
ROTATING TRANSFORMER 


Department Routine in 
Meter Standardizing 


By HARRY G. HAMMOND 


Meter Standards Laboratory, Detroit Edison 
Company, Detroit, Mich. 
Instrument accuracy in the meter 
standards laboratory of the Detroit 
Edison Company is based upon the 
work of the U. S. Bureau of Standards 
and on government standard time. The 
accompanying chart shows how these 
two basic standards are directly tied 
to the primary standards in the labora- 
tory and through the latter the work- 
ing instruments. In addition, the 
chart shows a considerable amount 
of routine cross-checking which fur- 
nishes a continuous indication of ac- 
curacy among these instruments. 
All checks are made at a sufficient 
number of scale points on each in- 
strument to bring out its accuracy 
characteristic curve. The standard- 
ization schedule is intended to apply 
only when instruments are in good 
commercial accuracy, and a more de- 
tailed check and thorough investiga- 
tion than is prescribed in the sched- 
ule is given whenever the performance 
of an instrument is inconsistent. <A 
check of the zero reading of the in- 
strument is made in all cases before 
making any tests and is as carefully 
recorded as the readings on any other 
point of the schedule. If the per- 


formance of an instrument at any 





time is erratic or such as to cause 
a distrust of its readings, it is thor- 
oughly investigated and either ad. 
justed satisfactorily or returned to the 
factory. When it is necessary to cali- 
brate an instrument it is adjusted to 
within one-half of the schedule limits, 

Rotating standards and instruments 
used by testers and inspectors, as well 
as laboratory instruments and equip. 
ment, must be kept clean and in good 
repair. Dirty or defective instruments 
and equipment leave a bad impres- 
sion on the public and also have a 
bad effect on the man using them. 
Extra cases for standards and instru- 
ments are carried in stock and old 
or defective cases replaced or repaired. 
Extra instruction cards are also kept 
in stock so that worn or dirty cards 
may be replaced. 


Start and Stop 
Turbine Speed Record 


Records of starting and_ stopping 
speeds are about all that are required 
from a curve-drawing tachometer on 
a turbine. When the unit is on the 
line its speed is perfectly recorded by 
the frequency instruments and it is 
simply a waste of record paper to op- 
erate the tachometer all the time the 
unit is running. In the Valmont sta- 
tion of the Public Service Company of 
Colorado the tachometer is set up in 
an arrangement by 
which only _ starting 


aGOVE and stopping speeds 


STANDARD 
TIME . 
VIA RADIO 





LABORATORY 
CURRENT 
TRANSFORMER 


WALL 
STANDARDS 
AT STATIONS 


PORTABLE A.C PORTABLE AC. 
TEST METER TEST METER 
SPC.X PHASE SPC.Z-PHASE 





TEST METER 








Detroit Edison instrument standardization 
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qi a oon MASTER 3 

ESISTORS STD.CUR STO. POTL : 

U.S. BUREAU OF TRANSFORME TRANFORME CLOCK ae 
STANDARDS wens may 


3 PHASE A.C. STOP 
ROTATING WATCHES 


sss 


are recorded. 

The tachometer is 
mounted on a frame 
so that its drive pinion 
be moved into 
and out of engagement 
with the turbine shaft. 
Included in the tacho- 
meter mounting is 4 
contact by which the 
synchronous motor 
driving the curve- 
drawing instrument is 
put into operation 
when the tachometer is 
engaged just before 
the turbine is started. 
Then when the unit is 
on the line the tacho- 
meter is moved back. 
When the unit is to be 
shut down the tacho- 
meter is moved _ into 
engagement again. 


nee 
METERS 
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ASSURES A BETTER 
PLANT — PRODUCT = PROFIT 


"FP PLANNED POWER TRANSMISSION” insures increased and 
more effective power utilization. It means greater production 
efficiency, flexibility to accommodate future changes, lower 

maintenance costs, lower power costs and — increased profits. 
“Planned Power Transmission” means the selection of power drives 
best suited for individual operating conditions and the proper combi- 


_ nation of individual and group drives which will get the power from 


source to driven machine most effectively and with minimum loss. 

Engineers of the Power Transmission Council —collaborating with 
plant, consulting and power engineers and members of the Nation’s 
Power Transmission Clubs —are constantly conducting power trans- 
mission surveys in many different industries. In some cases they 
have found power wastes running as high as 38%. Without fees or 
obligation of any kind their findings have simplified production flows, 
insured fewer service interruptions and cleaned up shop appearance. 

Power Transmission Council engineers have no special cause to plead 
— no one type of drive to recommend. They are interested solely in 
selecting the combination of drives best suited to each particular case. 
This is the consultive service manufacturers may have by addressing 
the Power Transmission Council. Why not check your own produc- 
tion flow — in the interests of a better plant — product and profit! 


BOSTON, 


1. NATIONAL ORGANIZATION: The 
Power Transmission Council is the 
official spokesman for the Power 
Transmission industry. It is incorpo- 
rated under the laws of the State of 
Delaware. It is committed to a broad 
program in behalf of more effective 
power utilization in industry. 


2. SOUND ENGINEERING: Only one 
laboratory is recognized by Power 
Transmission Council—the industrial 
plant. From studies made by com- 
petent and experienced engineers 
facts have been accumulated which 
guide recommendations and are avail- 
able to industrial executives in the 
form of Case Studies. 


3. REGIONAL ENGINEERS: A staff of 
competent power transmission engi- 
neers is maintained in leading indus- 
trial centers. They deal with facts— 
their recommendations are unpreju- 
diced — their goal is more effective 
power utilization through planned 
power transmission. 


4. LOCAL ENGINEERING ORGANIZA- 
TIONS: 3,500 members of Power Trans- 
mission Clubs in industrial centers, 
affiliated with the national organiza- 
tion and working in cooperation with 
Regional Engineers are daily assisting 
industrial executives in the solution 
of their power transmission problems. 


5. EFFECTIVE MERCHANDISING: The 
facts accumulated as a result of the 
Council Research program are used 
as a basis for a broad educational 
program and are widely distributed 
in the form of many valuable pub- 
lications covering the many phases of 
industrial power transmission practice. 
Write headquarters for a complete list. 


MASSACHUSETTS 





ELECTRICAL WORLD + NOVEMBER 6, 1937 (1571) 105 















































































CW 


ENGINEERING IDEAS 





Discoveries, proposals and developments by electrical engineers 
and scientists in the field, the factory and the laboratory 


Use Mercury Vapor 


in Stroboscopic Tube 


Electrical discharge tubes, unlike 
flicker disks and neon lamps, have no 
thermal lag and therefore lend them- 
selves to stroboscopic applications 
where very short flashes of light of 
high intensity are desirable to make 
visual and photographic examination 
of moving apparatus easy. A _ low- 
pressure, mercury-vapor, hot-cathode 
stroboscopic tube of this type has been 
developed by the British Thomson- 
Houston Company. This tube, de- 
scribed in Engineering, London, uses 
an indirectly heated cathode which is 
placed in the bulbous end of the tube, 
connections to this cathode and the 
heater being made through an ordi- 
nary screw base. Both contacts of a 
bayonet cap at the other end of the 
tube are connected to the anode. Four 
starting electrodes are brought out to 
small cylindrical caps at the side of 
the tube. 


8 
© 
x 
§ 
yy 


200-250 vide ----- 





The indirectly heated cathode of this 
type tube consumes 10 amp. at 5 volts. 
The peak anode voltage is from 100 to 
260 volts and the operating current is 
about 1 amp. r.m.s., depending on the 
duty cycle. The apparent duration of 
the flash is dependent on the operating 
circuit, but is about 10 microseconds, 
while its frequency is about 500 per 
second. 

Circuits used for operating this tube 
are arranged so that the anode cur- 
rent return lead to the cathode is 
taken to the shell of the screw base. 
A switch is also inserted in the anode 
circuit and must not be closed until 
the cathode has been energized for 
about fifteen minutes. This insures 
that the correct operating temperature 
has been reached and prevents dam- 
age from the passage of high peak 
currents. 

The accompanying diagrams illus- 
trate two types of circuits for operat- 
ing the tube. The circuit (a) is for 
operating the tube by the closure of 
a contact. The operating switch can 


40 mtd for 
cycles 


h 


Low-pressure mercury vapor tube has range of applications in stroboscopic work 
(a) For single-flash operation at frequencies from 0 to 3,000 per minute operating switeh 


g is actuated by mechanism to be studied. 
for each frequency. Current capacity of 


There is an optimum point on the potentiometer 
potentiometer b 
operation at the same frequency as the supply voltage this circuit may be used. 


should be 9.5 amp. (b) For 


the sliders on the resistances 7 and i an optimum point of definition will be obtained and 


the time constant of the circuit may be 
supply. 
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adjusted to avoid obtaining two flashes per cycle of 
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By varying 


be arranged so that it closes at a 
certain point in the rotation of the 
mechanism being studied, causing the 
tube to flash at this point. The cir- 
cuit will give only one flash at a time 
irrespective of the length of time that 
the key is closed. Circuit (b) is for 
use in instances where it is desired to 
have the frequency of the flash con- 
trolled by the frequency of the supply. 
as this represents a constant value of 
large inertia. 


Synchronous Meshing 
of Turning Gear 


Until recent years the usual practice 
when a steam turbine with a turning 
gear is being shut down is to not let 
the unit come to a complete stop, but 
to mesh in the turning gear at the 
proper time to keep the rotor rolling 
slowly, and thus prevent unequal 
stresses being set up in the rotor metal 
as well as avoiding a warped spindle. 
With the device which is in use on No. 
1 unit in the Valmont station of the 
Public Service Company of Colorado 
it is not necessary to guess whether 
the proper speed is attained before 
meshing in the turning gear. The turn- 
ing gear is engaged when the falling 
speed of the turbine becomes equal to 
the speed of the turning gear, about 
29 r.p.m. 

The device is a simple form of 
stroboscope. On the turning gear is 
a timer similar to the type used on the 
old Model T Ford motor. The timer 
makes contact in the primary o! an 
automobile spark coil. The secondary 
of the coil energizes a neon lamp. On 
the shaft of the unit between the tur 
bine and the generator are painic! a 









BLUEPRINTS FROM A SPECIAL HANDBOOK 


HEARIIEY 
Con-1ec-TAP 


Ce Byes ea 


SINGLE- PHASE ‘a 4 | Fe 
TRANSFORMER INSTALLATION 


° - } , | : | KEARNEY 
VG : / | at Latah 


Swircw 
MODERN PROTECTIVE 


La Bal tel 
BRACKET 


MEARNEY 
CON-MWEC-TITES 


EQUIPMENT 


MOT) dal Be 
CON-WWEC-TITES 


Shown here is an arrange- 
ment for a 115-230 volt, 
single-phase transformer ; 
with the case grounded, and Pur Groun Wes on Same Soe | {| ly tae aie ee 
OF POLE AS SECONDARY RACK ii] TO SECONDARY NEUTRAL 

a common ground for the 

secondary neutral, trans- 
former case and lightning arresters. 





Greouns MouL 4G —— 
Grown WIRE STAPLID TO Po.’ ABOVE 


r : : ide . Mow: DING AND UNDE ARM. 
You will notice that this installation 
is particularly neat and safe and 

~ ° hee 
affords full protection from overloads ATTACH LIGHTNING ARRESTERS| 

° ‘ Rs a eee 

and short circuits as well as protec- ip NECESSARY 70 PRovive 

. ° ° e CLEARANCE FOR A STREET 
tion against lightning surges. ea Pa Ta TT 


TRANSFORMER ARM AND 
‘ ‘ M LOCATE ARRESTERS OPPOSITE 
Protective equipment used, you will re 
notice, is all Kearney. Con-Nec- 


aH} Mart GRounND Wire LOOPS To CLEAR 
CROSSARM BRACKETS AND Guy WIRE 


Tites make connections without use 1 ai 
of solder pot; Con-Nec-Tap Clamps BS 8 | cape CR | 
connect arrester and Trip Out Switch 1 Nv 

—, | 
to the hot line, while the specially | | 
designed Kearney Ground Clamp- 
Tite has been properly installed at 
a distance from the pole, and below 
the earth’s surface, to give a positive 
ground. All modern protective equip- 


Mittal aa yy 
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Investigate the special design 





features that have been incorpo- 
ment for a modern and dependable job. rated into Kearney Trip Outs 

and which are available in a com- 
Reprints of this ad and others —‘‘Blueprints from a plete range of capacities for your 


Special Handbook,” will be sent on request. requirements. 
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number of black lines parallel to the 
axis of rotation. The relationship be- 
tween the speed of the timer and the 
number of lines on the shaft is such 
that under the neon light the lines 
appear to be stationary when the 
shaft speed is 29 r.p.m. The turning 
gear is then engaged and continues to 
roll the unit at that speed. The wear 
and tear occasioned by engaging the 
gearing at improper speeds is thus 
eliminated. 


Oil-Sealed Bearing 
Protects Insulation 


By J. L. BROWN 


Westinghouse Electric & Manufacturing Co., 
East Pittsburgh, Pa. 


Growth in the application of ball 
bearings to electric motors has come 
about as a result of oil leakage from 
the older types of housings of plain 
bearings and the consequent destruc- 
tion of motor insulation. Ball bear- 
ings for medium and low speed can 
be successfully lubricated with grease 
which is retained in housings without 
difficulty. For high speeds, however, 
grease lubrication is generally less 
satisfactory and oil lubrication is used. 
Where oil-lubricated ball bearings are 
used for high-speed motors leakage of 
oil into the motor is introduced and 
becomes critical, since ball bearings 


Ball bearing design protects 
insulation from oil vapor 


Oil from the reservoir passes to the interior 
of the bearing through notches in disk-shaped 
metal-inclosing washers having sandwiched 
between them a thin felt washer. Oil pass- 
ing freely through the holes in the steel 
washers filters through the felt, thus reaching 
the bearing elements, yet oil spray or vapor 
agitated by the balls cannot pass freely 
through the seal to damage motor insulation. 


motor 


produce more agitation than sleeve 
bearings. 

To meet this problem a new sealed 
ball bearing has been developed by 
the Westinghouse Electric & Manufac- 
turing Company for motor application 
which permits the rolling elements of 
motor bearings to dip in oil without 
developing oil spray or vapor within 
that part of the bearing housing ex- 
ternal to the bearing proper. Leakage 
of oil from the bearing housing is 
thus successfully prevented and motor 
insulation protected. 

Spray-making elements of the bear- 
ings are inclosed in a chamber which 
is in turn inclosed in the housing. Oil 
reaches the elements of the bearing 
through notches in  metal-inclosing 
washers which have a thin felt washer 
sandwiched between them. While the 
seal will admit oil to the interior of 
the bearing, its novelty lies in its 
ability while doing this to prevent 
escape of oil spray and vapor from 
the interior of the bearing to the sur- 
rounding housing chamber. Any oil 


spray or vapor which would otherwise 
escape through running clearances or 
through openings in the sealing wash- 
ers is caught by felt at such points and 
retained by its capillarity, settling 
slowly to the lower edge which is sub- 
merged in oil. 
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System-Coupling 
Converter Set 


The Societa Tecnomasio Italiano 
Brown-Boveri of Milan is at present 
constructing a unique system-coupling 
converter set for the works of the 
Acciaierie e Ferriere Lombarde Falck- 
Milano at Spigno Monferrato, Italy. 
Details are reported in the (British) 
Electrical Review of August 6, 1937. 

A vertical-shaft synchronous ma- 
chine is connected to the three-phase 
system of the Italian State Railways. 
It is designed for an output of 9,000 
kva. at 500 r.p.m., 3,500-4,000 volts, 
16 2/3 cycles, and is coupled, on one 
side, to a hydraulic turbine and, on 
the other, to an induction machine to 
allow, alternatively, of connecting up 
to the 6,300-volt, 50-cycle and 5,100- 
volt, 42-cycle industrial systems. The 
frequency changer for the separately 
placed Scherbius regulating motor is 
on the same shaft above the induction 
machine and over the supporting bear- 
ing at the top and on the same shaft 
there is also a small auxiliary gener- 
ator. 

Apart from the arbitrary and alter- 
native exchange of power between the 
two systems, independently of the fre- 
quency fluctuations of the system, or 
solely dependent on the frequency 
oscillations on the railway system, the 
following operations are possible: 

When connected to the Scherbius 
regulating motor the induction ma- 
chine can run as a pure phase ad- 
vancer, its reactive output being 5,000 
kva. at 6,300-volts, 50 cycles and 4, 
000 kva. at 5,300 volts, 42 cycles; it 
can run as an induction generator and 
also as a phase advancer, the commu- 
tator machine regulating the reactive 
loads so that the generator delivers 
between 6,500 kw. at 100 per cent 
power factor and 7,500 kva. at 0.86 
p-£. when connected up to 6,300 volts 
and 50 cycles. When connected up to 
5,300 volts, 42 cycles the generator 
can give 5,400 kw. at unity power fac- 
tor and 6,300 kva. at 0.86 power 
factor. 

The active power delivered by the 
generator is covered by the hydraulic 
turbine. The induction machine can, 
however, also work, unconnected to the 
Scherbius unit, as an uncompensated 
induction generator giving 6,500 oF 
5.400 kw. at 0.86 power factor to the 
50- or 42-cycle industrial systems, 
respectively. 








This man is not testing every “tenth” or 
“twentieth” motor in what is customarily 
called “production control inspection.” He 
is one of a large staff that inspects each 
motor which Fairbanks-Morse manufac- 
tures to make certain that every F-M motor 
is what maintenance men call “‘sweet run- 
ning.’’ Without the approval of these 
inspectors no motor can bear the familiar 
F-M trade-mark. 


The vibrometer which this inspector is 
using transforms a thousandth-of-an-inch 
deflection into a swinging beam of light. 
He is thus equipped to make certain that 
rigid Fairbanks-Morse standards are rigidly 
maintained. This inspection insures your 
getting an accurately balanced motor, so 
smooth in performance that it will give you 
extra years of maintenance-free service. 


7243-EA40.135 


$ 


DIESEL ENGINES REFRIGERATORS 
PUMPS CER 

SDRC aE oak LER Ea 8) 
FAIRBANKS SCALES Zoe 
EU a STOKERS 

WATER SYSTEMS a 





ELECTRICAL WORLD + NOVEMBER 6, 1937 (1575) 109 





y a a 











adecthuinal 





ELECTRIFICATION 


New ideas and practices in industrial electrification as presented by 


industrial, consulting and power sales engineers 


Are Welding Boosts 
Tanker’s Oil Capacity 


The tanker Studerus, first 
built on the new arc-welded “free 
flow” frame system, can carry 53 per 
cent greater loads than would be the 
case with a riveted frame of equal 
weight, according to the designer, Jo- 
hanes Kjekstad, consulting engineer 
for the builder, United Dry Docks 
Inc., New York City. 

Savings in weight with this system 
of construction amounted to about 20 
per cent in the weight of the frames 
and stiffeners—permitted either the 
use of heavier shell plating, lower to- 
tal weight or greater cargo carrying 
capacity with the same displacement. 
Since the welding area is confined to 
lugs, spaced at comparatively wide in- 
tervals, detrimental stresses or distor- 
tions cannot develop, it is said. Main- 
tenance of a vessel built on the “free 
flow” system is considerably less due 
to the fact that no hiding places are 
left for corrosion to start, no’ gas 
pockets, no sludge panels, no place 
which cannot be readily cleaned or 
painted. 

According to a number of tests 


vessel 





made by the builder of the Studerus, 
the free flow system of arc-welded 


construction has a 27 per cent higher ° 


structural efficiency against deflection 
and 14 per cent less permanent set. 

Use of the free flow frame system 
of welded construction is anticipated 
in building larger vessels due to its 
greater strength, reduced weight and 
simplicity of maintenance. 


Safe to Use a 
“Clip-on” Ammeter 


By R. B. STRASSEN 
Electrical Engineer 
Owens-Illinois Can Company, Chicago 


Frequently it is desired to know the 
load at the switchboard on an indus- 
trial plant circuit. For this purpose 
an ammeter of the “Clip-on” type is 
very handy. But sometimes it is hard 
to find a place on the conductor where 
the instrument may be applied with 
safety and ease. This is particularly 


true of power service entrance and 
distribution boards where the con- 
ductors are rigid copper bars, unin- 
sulated, and therefore rather danger- 
ous to work on. But this difficulty 


IAncoln Electric Co. 


Arc-welded construction increases cargo carrying capacity of 40,000-gal. tanker 
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I" thick transit 
cable quide--. 

















{Switches on front of fooard! ---------..__ 








Cables replace busbars in power 
cubicle and facilitate ampere readings 
with Clip-on meter 


does not arise in the Clearing (Chi- 
cago) plant of the Owens-Illinois Can 
Company because the power switch- 
board was designed to avoid it. 

As appears in the accompanying 
section drawing the board is like many 
others of its steel cubicle type—safety 
breakers on the front, pull box across 
the top and doors at the back. But 
there is a difference; instead of rigid 
bars rising to terminals in the pull 
box where connections are made to 
outgoing cables, the cables pass right 
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HANG THE LOAD on HUBBARD HARDWARE 
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HUBBARD & COMPANY 
Pittsburgh, Pa. 
Oakland, Calif. 

Chicago, Ill. ~ 














through the box down into the bus 
space, where connections are made 
direct to the bars from the switches. 
The cables replace the bar risers. 
When the electrician, with the “Clip- 
on” ammeter in his hand, opens the 
back of this cubicle, he sees vertical 
runs of insulated cable to which he can 
apply the instrument with perfect ease 
and safety. Also, this manner of con- 
struction is somewhat less expensive, 
since it saves labor in cutting, drilling 
and fitting bars, as against the cost 
of making the cables a little longer. 


Synchronous Motor 
Maintenance Hints 
By K. B. HUMPHREY 


Sayreville, N. J. 

Maintenance of synchronous motors 
may be classified under the following 
heads: (1) Cleaning. (2) Bearing 
care. (3) Commutator and slip ring 
care. The first two are common to 
any type of motor to a greater or less 
degree. 

Cleanliness is especially important 
in motors of large horsepower where 
high voltages are used (2,300 volts 
and up). A regular cleaning sched- 
ule should be worked out to keep dust 
within bounds, since dust on the wind- 
ings and frame will act as a heat in- 
sulator and prevent proper cooling. 
Some types of dust may be detri- 
mental to the insulation itself. Where 
it is impossible to eliminate dust a 








KEEPS DUST OUT OF AUTOMATIC PHONE ROOM 
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Believing that much of the trouble in automatic telephone exchanges is due to the dust 
in the air, the Bell Telephone Company has installed an electrostatic air cleaner in its 
Sterling exchange, Pittsburgh, Pa. This air cleaner, developed by the Westinghouse 
Electric & Manufacturing Company, removes more than 99 per cent of the solid particles 


from the air passed through it. The installation is expected to reduce considerably the 
relay maintenance and cleaning costs. 


regular cleaning with a portable fan Clearance between the exciter arma- 
should be undertaken. Some com- ture and field is the determining fac- 
panies make it a practice to take the tor affecting bearing replacement in 
machine down at stated periods, wash cases where the d.c. exciter is mounted 
out accumulations of dirt and use on the main motor shaft. Clearance 
air-drying varnish on all windings. should be checked at regular inter- 
vals, once a year at least, against the 
tolerance obtained from the motor 
manufacturer. Although it is pos- 
sible to renew the exciter end bearing 
without changing the two other bear- 
ings, this is not usually good prac- 
tice. Where oil rings are used to feed 
the bearing it is customary in one 
large plant to inspect them at least 
once a day to see that they are operat- 
ing properly. 

Commutator and slip rings should 
be kept clean. At regular intervals 
the brushes should be removed and 
scraped smooth at the contact surface. 
If a small bit of carbon gets imbedded 
in the carbon it will cause scoring of 
the commutator. In one plant a com- 
mutator dressing stone is used about 
once every six months and no trouble 
has been had with commutators. 
Should a commutator get in bad con- 


General Hlectric ‘ . } 
: . iti ed down in 
Roof over fuel hog drive keeps droppings out of synchronous motor. Motor is dition it should be turn 


rated as 175 hp., 900 r.p.m., 2,200 volts, 0.8 p.f. and has direct-connected exciter Place or in the shop. 
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COT AS THE SERVICE 
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Illustrated: No. 1954, construction and Engineered to meet the exacting requirements of Utility 
maintenance unit, suitable for service 


on any standard | tonto 11/ tonchassis. : : ‘ 2 i 

Osher Baker equipment in a. installation and maintenance, Baker All-Steel Bodies are 

Line Construction a int . ‘ <a-ie 

Bodies; Light, Medium or yp rom backed by over 80 years of experience in building com- 
uty « Telephone Installation and i ‘ e - 

Service Bodies + Cable Splicer Trail- mercial vehicle bodies. In them you will find, as other 


ers « Pole and Material Trailers « 


Aerial Ladder Units + Winches and rating Executives have found, the combination of high 
Power Take Offs * Pole Derricks « Reels Operating Exec . , s Soa OS Sy 


efficiency, long life and low operating cost so urgently 












demanded by today’s conditions. 
Write today for the catalog and full details on the 
Baker All-Steel Line. You'll find its information useful in 


meeting your equipment requirements. 


THE BAKER-RAULANG COMPANY 


BODY DIVISION: WEST 80TH STREET « CLEVELAND, OHIO 
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THE LOAD 


New ideas and practices in selling electrical equipment and 
service to commercial and domestic customers 


Modern Lighting for 
Century-Old Church 


By ROY A PALMER 


Illuminating Engineer, Duke Power Company 
Charlote, N. C. 


Installation of flushed-in lighting 
units in the First Presbyterian Church 
at Charlotte, N. C., provides an average 
intensity of 10 ft.-candles over the 
seating area and preserves the beauty 
of the century-old structure. * 

Since 1895 three combination gas- 
electric chandeliers have lighted the 
auditorium. Of graceful design and 
studded with thousands of prisms, 
they provide a very decorative effect. 
In the days when these chandeliers 
were first installed carbon lamps, low 
in brilliance, were used to supplement 


the gas lighting. When the tungsten- 
filament lamps appeared they replaced 
the carbon-filament lamps, with a 
corresponding increase in brightness. 
With subsequent improvement in in- 
candescent lamps the brightness be- 
came more excessive and consequently 
became a source of considerable dis- 
comfort to the congregation. Denser 
glass shades would not reduce the 
brightness sufficiently unless they were 
larger in size, which would give a 
clumsy, unsightly appearance to the 
chandeliers. To replace these chande- 
liers with new fixtures. designed for 
today’s high-brilliancy light sources 
was strenuously objected to by the 
congregation because of the sentiment 
attached to the existing fixtures. 
Incidentally, the 60-watt lamps in the 





Church lighting has calculated average intensity of 10 ft.-candles 
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chandeliers were replaced by 7}-watt 
lamps, thus reducing the brightness 
well below tolerable limits and yet 
illuminating the chandeliers quite ade- 
quately from a decorative standpoint. 
The light from the in-built boxes 
streaming through the chandeliers 
creates a sparkle in the many prisms 
that enhances the beauty of the chan- 
deliers. 

Twelve Holophane lens boxes (FP- 
58871) are recessed flush with ceil- 
ing in two rows through the center of 
the church. Each unit is equipped 
with two 300-watt lamps; lateral dis- 
tance between lighting centers is 8 
ft. 4 in. Longitudinal spacing varies 
from 13 to 17 ft. Three Holophane 
lens box units (FP-58872), shown 
near the top of picture (b), high-light 
the rostrum. Each equipped with one 
200-watt lamp, the built-in boxes are 
mounted at an angle directed toward 
the rostrum, 15 ft. in front of the 
pulpit. An idea of the former dis- 
agreeable brightness of the chandeliers 
is given in (a). 


Conditioning Adds to 
Profits in Eat Shop 


Evidence of what air conditioning 
will do to increase restaurant business 
is indicated by a business increase of 
25 per cent in Miss Morris’ Eat Shop. 
Minneapolis, Minn. This restaurant 
about a year ago had a complete, year- 
around air-conditioning system de- 
signed and installed by Beecher-Cum- 
ings, Inc., distributor for Westing- 
house Electric & Manufacturing 
Company, manufacturer of air-condi- 
tioning equipment. The _ installation 
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ARE GRAY 
IN THE DARK 








. .. but most motors look alike even in daylight. However, there are as 
great differences in the sturdiness of motors as there are in the color of 
cats. It is sturdiness that prolongs the life of a motor and reduces main- 
tenance costs and Allis-Chalmers Motors are the sturdiest motors on the 
market—bar none. 


Do you want to prove this to yourself? 


Then don’t just compare dimensions and electrical characteristics, for 
they are identical in most motors; prices are also about the same. It is the 
workmanship, the materials and the construction of motors that you 
should examine carefully, critically, before purchasing. 


Careful examination of Allis-Chalmers Motors will reveal: ample 
insulation, with a big margin added for mechanical durability ... 
studied use of steel throughout . . . cast steel 

| . frames... rugged cast iron housings... heavy 
bearing enclosures—that is why they are so 
sturdy. That is why they are the best motor buy 
on the market. 


For further information write for Bulletin No. 2173. 
The Allis-Chalmers Mfg. Co. builds standard 


motors of every type from 1 hp. up—also 
motors for special application 
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ALLIS* CHALMER 
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The ALL-STEEL CAB 
is a feature in every new 
International. The one- 
piece top, the sides, the 
back and cow] panels, are 
welded into the complete 
cabframe. Rubber mount- 
ings wherever cushion- 
ing is needed. This is the 
roomy, well-appointed 
de luxe cab, 


@ An unusual choice is offered the light truck user 
in the Half-Ton to One-Ton range in the new Inter- 
national line. There are wheelbase lengths and body 
dimensions to fit all light hauling requirements, 
And it is that way throughout the entire Interna- 
tional line. No matter what the load, there is always 
an International built to fit the job, exactly. 


International Harvester engineers worked for 
months to develop these trucks—a quality line of 
Internationals completely new in engineering and 
exterior design. The men who design and build and 
test them took all the time that this kind of a job 
requires and put into it all the experience that 

larvester has gathered in more than thirty years 
of truck manufacture. And now months of actual 
service in every kind of job imaginable testify to 


7 











3-Ton Model D-2 
%- to 1-Ton Model D-15 


The International 46-ton Model D-2 


and 125 inches: inside 
88 inches long. The 
Model D-15. wheelbase 


inside body 102 inches long. 


a new high 


accomplishment in truck e¢ 
and a new | 


OW Cost in truck operation. 
Every one of these new Internationals. from the 
modern Half-Ton streamline trucks to the power- 
ul six-wheel units that are licking the toughest 
trucking conditions in the world, is all-truck 
throughout as all Internationals have always been. 
From the very day a new International 
the job you can expect gre 
it hauls. See these 


»nstruction 


goes on 
ater earnings on every load 
trucks now at the nearest Inter. 
national branch or dealer showroom. The right chas- 
Sis and right body for every hauling problem. Ask 
for catalogs of the sizes in which you are interested. 
INTE RNATIONAL HARVESTE 


Harvester Building (INCORPORATED) 


R COMPANY 


Chicago, Illinois 
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comes in two wheelbase lengths, 113 
i body 76 and 
34- to l-ton 
130 inches; 
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Average Monthly Bills 


A Few of the Thousands of Customers in 
Kansas City Who Enjoy Electric Cooking 


Number in 


Customer Fomily 


Mrs. J. M. Nolan, 
6425 Valley Rd. 


Mrs. John R. Fowler. 
120 N. Ash 


Mrs. |. F. Lohmann, 
7225 Montgall 


Mrs. B. L. Wennerstrom, 
3821 E. 67th Terr. 


Mrs. E. G. Lawter, 
5810 Walrond 


Mrs. Chas. Gallagher, 
653 Lewis 


Mrs. H. C. Newhall 
112 So. Monroe 


Mrs. A. E. Payne, 
1506 Appleton 


Mrs. F. M. Schultz, 
216 E. 81st St. 


Mrs. John J. Walsh, 
4428 Flora 
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Number of Electrical April, 1937 
Rooms in Appl.ances Total Electric Range Alone, 


Cost of Operating 


House Besides Lamps Service Bill One Month 


8 7 $8.55 $2.96 


General Average Cost of Operating These Ten Ranges tor the Month. 





As part of its campaign to popularize electric cooking, the Kansas City Power & Light 
Company ran this full-page ad in both local newspapers. Reports of salesmen contacting 
customers indicate it as an unusually effective scheme. Plan now is to follow up the ad 
with a booklet giving fifty users’ actual bills, with photos of users or their houses. 


has been more than justified by the 
increase in business and profits ac- 
cording to the management of the 
restaurant. 

The profits from the increase will 
pay the entire cost of installation and 
operation, as follows: 


Dlectricity per year................. $60.00 
Ne DOSE so iis esavesewanseat 153.00 
RIE AOE WORE. 5 ibn des als bce nae ake 72.00 
RMOBFOSE MOP FORT. oc ccsccccscevcsceee SO 
Depreciation per year (for ten years) 300.00 





Total annual cost............... $765.00 


The net profit from a 25 per cent 
increase in business will amount to 


at least $2.500 before deducting the 
expense for air conditioning, or a net 
of $1,735 per year. The system was 
purchased on a 36-month F.H.A. con- 
tract. By the time it is paid for, with 
three years operating expense added. 
the entire cost at that time will be 
$4,200. The added profits due to its 
installation will be at least $7,500, 
leaving a credit balance of $1,100 per 
year for the first three years and 
$2,200 per year thereafter. 

The system is unusual in design in 
that it includes the conditioning of 





High-velocity grilles for delivering air into the room so that even distribution 
without drafts was achieved 
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both the main floor and basement 
restaurants. Due to the fact that the 
heating system is a one-pipe gravity 
job, it was necessary to install a 
condensation pump and receiver to 
first lift the condensation from the 
coil back into the return main. The 
control of this pump and receiver, of 
course, is automatic through a float 
switch. 

As the tenant has no control over 
the steam pressure, some control was 
necessary. A pressurestat was _in- 
stalled in the steam main at the coil, 
which closes the fresh air damper 
in the event that there is less than 
2 lb. of pressure at the heater. It 
will hold the damper closed until 
steam pressure is restored. 

High-velocity grilles and santrols 
were used for delivering air into the 
room so that even distribution without 
drafts was achieved. 

A ventilation system was installed 
in the kitchen of the restaurant with a 
velocity plate in the range head. The 
fan for this system was equipped with 
a variable-speed motor for regulation 
of the amount of the air handled in 
the different seasons. 


REFRIGERATOR ECONOMY 





Here is a novel promotion scheme designed 
to dramatize the economy of operation of 
the electric refrigerator. The text by the 
clock reads: “This Leonard electric te 
frigerator has been operating the number of 
days indicated on this Telechron clock. 
The text by the electric meter says: “This 
Duncan registering meter shows how little 
it has cost in electricity to run this Leon- 
ard (figured at 3 cents per kilowatt-hour 
base rate).” 
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American Institute of Electrical En- 
gineers and of other engineering so- 
cieties. 

e 


>. L. Larurop, formerly with the 
Industrial Heater Company, New 
York, N. Y., is now connected with the 
New York Power & Light Company 
at Schenectady, N. Y. 


> GeorceE G. Post, a vice-president of 
the Milwaukee Electric Railway & 
Light Company, has been elected vice- 
president of the Engineers Society of 
Milwaukee. 


> D. D. FENNELL, consulting engineer 
of Chicago, was elected president of 
the National Safety Council at the 
National Safety Congress held re- 
cently in Kansas City, Mo. For a 
number of years Mr. Fennell special- 
ized in combustion engineering and 
development of economics in power 
plants and for the past twenty years 
he has been a consulting engineer in 
management problems. 


PE. G. BAILey, vice-president of the 
Babcock & Wilcox Company, New 
York. and president of the Bailey 
Meter Company, Cleveland, was made 
the recipient of the honorary degree 
of doctor of engineering by Lehigh 
University at Founder’s Day exercises 
at Bethlehem, Pa., October 6. Mr. 
Bailey received this award for “not- 
able and distinguished accomplishment 
in the field of combustion and steam 
engineering.” In 1930 Mr. Bailey was 
awarded the Longstreth Medal by the 
Franklin Institute and in 1936 the 
Lamme Medal by Ohio State Uni- 
versity. 


> W. A. Netti has been appointed 
manager of engineering and sales ac- 
tivities of the Worthington Pump & 
Machinery Corporation at its re- 
cently reopened plant at Holyoke, 
Mass. Mr. Neill, formerly manager 
of the corporation’s air tool and port- 
able compressor division at Harrison, 
N. J., will have his headquarters at 
Holyoke, where the manufacture of 
portable compressors, rock drills, auto- 
motive compressors and vertical com- 
pressors is now under way. Before 
afhliating himself with Worthington 
in 1934, he was connected with the 
Denver Engineering Works,  Allis- 
Chalmers Manufacturing Company 
and with the Dorr Company, Inc., of 
New York and Denver, Colo. 


120 (1586) 


New Sales Managers Named 
By Frigidaire Division 

Announcement has been made by 
E. G. Biechler, general manager of 
Frigidaire Division, General Motors 
Corporation, of the appointment of 
J. B. Rushton as sales manager, elec- 
tric range division, and of W. I. Bu- 
chanan as sales manager, electric 
washer division. 

Mr. Rushton is widely known in 
the electric appliance field, particu- 
larly for his success in obtaining wide- 





J. B. Rushton 


spread use of electric ranges in the 
area served by the Philadelphia Elec- 
tric Company of which he was man- 
ager of sales production and _ person- 
nel. Four years ago he _ joined 
i rigidaire. 

Starting his business career at the 





W. I. Buchanan 


age of fifteen with the Cadillac Motor 
Car Division of General Motors, Mr. 
Buchanan advanced through the ranks 
and in 1927 became an apartment 
house refrigerator salesman for Frig- 
idaire. Successive promotions fol- 
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lowed to household sales supervisor, 
apartment house division sales man- 
ager, general representative for the 
department store division and metro- 
politan sales manager for Chicago, the 
position he held at the time of his new 
assignment. 


OBITUARY 


> Freperic C. Cuurcn, a director of 
the Lowell (Mass.) Electric Light 
Corporation and long a_ prominent 
figure in New England industry, died 
at his home in Lowell October 16, at 
the age of 80. 


> WituiaM E. Best, actively identified 
with early power developments in the 
Pacific Northwest, died recently at his 
home in Seattle, in his sixty-eighth 
year. Mr. Best retired in 1934 as as. 
sistant manager of the central division 
of the Puget Sound Power & Light 
Company. 


>Dr. BAILEY TOWNSHEND, for the past 
seven years manager of the research 
laboratories at the Manville, N. J., fac- 
tory of the Johns-Manville Corpora- 
tion, was found dead of poisoning by 
illuminating gas in his home in Plain- 
field, N. J., October 18. Dr. Towns- 
hend was graduated from the Massa- 
chusetts Institute of Technology in 
1916. He later served on the teaching 
staff of M.I.T. and at Yale University. 
He was 42 years old. 


PAXxEL T. SyJosBiom, electric distribu- 
tion engineer Public Utility Engineer- 
ing & Service Corporation, died 
October 22 at Tucson, Ariz. He was 
en route to Mexico on a business trip 
when he was stricken by a heart attack. 
A native of Sweden, Mr. Sjoblom came 
to this country at an early age and was 
eraduated from the University of Wis- 
consin. He entered the electrical in- 
dustry immediately after graduation, 
his first position being with the Com- 
monwealth Edison Company. From 
1911 to 1916 he was in the electrical 
and mechanical department of the 
Isthmian Canal Commission in Pan- 
ama. After practicing as a consulting 
and sales engineer in Chicago and 
Minneapolis for three years following 
the war, he entered the employ of Fair- 
banks, Morse & Company. In 1926 
Mr. Sjoblom was appointed electric 
distribution engineer of Byllesby Engi- 
neering & Management Corporation, 
now the Public Utility Engineering & 
Service Corporation. 
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PosITIVE ~— ~_ 


Insures Outstanding Performance 


OWER — scientifically distributed over four 
wheels — instead of only two. That's the engi- 


neering principle — the positive traction — that 
has singled out FWD for outstanding performance 
— enduring service — unusual economy. 


Stress on each driving axle is reduced by half. 
100,000 miles and more per set of tires is not un- 
usual. Only 11.8% of the developed power is lost 
in friction — an amazing performance indeed! 


a. SAPEST 





THE FOUR WHEEL DRIVE AUTO CO. 
CLINTONVILLE, WISCONSIN 
Canadian Factory, KITCHENER, ONTARIO 


FOUR-WHEEL-DRIVE "de 
Z ts in FO, 

9 Econ, 
hd 


TRUCK 


The FWD is a safer truck. It is more economical to 
operate. It will serve you longer. Not because we 
say so. But because of exclusive FWD engineering 
superiorities which are susceptible of proof. In the 
world’s toughest trucking — in cross-country oil 
field and utility construction — in almost impass- 
able timber lands—thru Northern Snow Drifts that 
would baffle anything but Four-Wheel-Drive con- 
struction — Positive Traction has given FWD an 
enviable reputation for outstanding performance. 
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Every INDUSTRIAL EXECUTIVE | Copper Brazing Lowers 


Bus Jointing Cost 


can profit by reading [Continued from page 6] 


Field Cost of Bolted Joint (Drilled Holes) 


this NEW BOOK oa. ute 
| Labor (rate as above) based on drilling 


ten ¥-in. clearance holes with power- 
driven drill press (five in each 6x- 








2 ae Ee REE iid ase Paciaona maboeeee Ohad meus < $2.00 
3 Re. mee GONE 5 os vee xdcsaneebcas 1.05 

PAGES 5%4x1%-in. steel bolts, nuts and 
MN i cateys euag ins cd sana cae Mops 0.40 

ts FREE Copper ($0.18 base) bars at right angle 
& I Ab SG éacs Kk6d ss50eee tev bas 1.03 
ry Miscellaneous expense.............ee0.. 0.05 
ry) a —— 
UNITS Tha) Ts ye, Ween CONS TOONS 6 isiwsiwcisixeceeess $4.53 
rh Amount saved by using brazed joint = $4.53 

r —1.80 = $2.73 


Field Cost of Bolted-Punched Holes 
(6x%4-in. bus, 6-in. lap) 


PUMCRINS TAIOE CI) ki ivceae nae dceesss $1.20 
Ramter-—OEGR TUG. 6.55 o is occ sc cteensiecss 0.30 
EOE “TOS “QUE 6s. 6 6 ws dcr daeSecves 1.65 
| 5144x1¥% steel bolts, nuts and washer.... 0.40 
| Copper ($0.18 base)—lap same as drilled 

bE ohe WEG acws Jeaakeaneceevsdxd antares 1.03 
Miscellaneous expense.................. 0.05 
| Ne Ne TRON E Gide kan akeensoasuas $4.03 


Amount saved by using brazed joint = $4.03 
—$1.80—$2.23. 
Field Cest of Clamped Joint 
(One pair of 6x6-in. cast-iron clamps) 
Labor for assembly (wage rate same 





DEINE, 8 Coe cork eh wane HeUeRG ee os $0.75 
1 pair of cast-iron bus clamps....... 4.85 
Sopper ($0.18 base)—lap same as 

drilled or punched joint....... 1.03 
Miscellaneous expense ............ 0.05 

ee RONG MOONE a as ONS @neas bu $6 68 


Amount saved by using brazed joint=—$6.68— 
$1.80—$4.85. 

Qur field labor cost, as noted above, 
includes field supervision, such as 
foreman’s time and other non-produc- 
tive items, but does not bear any 
burden for overhead or allowances for 
insurance, taxes, etc. 

It also will be observed that the 
| field cost of material per square inch 
of joint on 4x6 in. was 71 per 


dustry; 17 gigantic halls; acres of outdoor displays. cent more in the field than in the 
laboratory, (i.e., $0.064—$0.11 per 


square inch) and is accounted for 
of 8,500 exhibitors from 25 countries; 250,000 buyers | largely by the greater consumption of 
gas under actual working conditions. 

While the joining involved in this 
whether you exhibit, buy or merely investigate. We | installation primarily had to do with 


The world’s largest, international engineering fair. 


5,000 machines in operation; 2,500 exhibitors; ma- 


chinery, equipment, tools and processes for every in- 


Simultaneously, the General Merchandise Fairs. A total 


from 72 countries. Your firm will find new profits — 


| busbars carrying heavy currents at 


low voltage, it also has a broad field of 
book (No. 28) which describes and pictures the en- | application where systems operate on 


gineering exhibits. There is no charge or obligation. | @ higher voltage range at lower or 
rents. Such conditions are found in 
power plant and substation installa- 
tions. In this installation, for in- 


stance, this type of joining was ap- 

The GREAT EN GINEERIN G AND plied very successfully in the primary 

and secondary busbars installed in the 

BUILDING FAIR MARCH 6TH TO MARCH 14TH substations that supplied this indus- 
trial plant. 

It seems inevitable that joining of 

busbars by the low-temperature braz- 


ing alloy method will grow rapidly 
when its possibilities are more gen- 


erally understood, and its application 


invite you to write —on your letterhead — for the new 


Leipzig Trade Fair, Inc., 10 East 40th St., New York. 


A DIVISION OF THE 700-YEAR-OLD 
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Prusic SENTIMENT swings with weather-vane delicacy. 
... It is as quick to commend a thoughtful utility service 
as it is to condemn neglect or indifference. Averting a 
serious production interruption in a factory, or meeting a 
lighting emergency at some hospital by rushing an inde- 
pendent current-generating plant to the scene — that is a 
service that earns good-will of incalculable value. 

To give some budding outlying community current 
service before power-line extension is profitable, by 
temporarily installing and operating a Diesel-driven 
generator-set —that is a service which will win a profit- 
able reward in the future. 

To be prepared with stand-by generator sets for extra- 
load demands on main-plant equipment is far-sightedness 
of the shrewdest kind. 

To provide for these and other contingencies through 
the choosing of “Caterpillar” Diesel Generator Sets is to 
have available the most dependable and economical auxil- 
lary-plants on the market. Any “Caterpillar” dealer will 
readily co-operate in meeting any utility’s needs to take 
advantage of such opportunities. Or, write direct to us. 





SEVEN ENGINE-GENERATOR SIZES 


D-17000 . . . 80 kw. D-11000 . . . 50 kw. D-6600 . . . 30 kw. 
D-13000. . . 60 kw. D-8800 . . . 40 kw. D-4400 . . . 20 kw. 
D-7700 . . . 35 kw. 


TERPILLAR DIESEL ENGINES 


eee. v.S. PAT. OFF. 





CATERPILLAR TRACTOR CO., PEORIA, ILL... . WORLD'S LARGEST MANUFACTURER OF DIESEL ENGINES 































nn 


THE 35-KW. SET WITH D7700 ENGINE 

















Cable Oil is degasified, 


dehumidified and decarburized here 


FOR ROEBLING PAPER INSULATED CABLE 





— is the modern equipment 
which purifies all oil used for 
impregnating Roebling Paper-insu- 
lated Cables. It is typical of the 
close control under which this power 
cable is manufactured to assure the 


utmost in quality and uniformity. 


Roebling Type H Impregnated 
Paper Insulated Cables with graded 


insulation are made in Single and 


Multiple Conductor constructions. 


We invite your inquiry regarding 
this cable or any of the more than 
60 other types of wire and cable 
available. 


JOHN A. ROEBLING’S SONS CO. 
TRENTON, N.]. Branches in Principal Cities 


ONLY A FINE PRODUCT MAY BEAR THE NAME ROEBLING 
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ECONOMICALLY 








BODIES | 


Offer Comfort to the Crew. . ; 


Are Convenient 
in Arrangement .. 


Are Light Weight 
Yet Rugged... 


Dependable Every 
Mile of the Way 


* 
DESIGNED ESPECIALLY | 
for 
Utility Service 
* 


Highway makes a complete line of bodies for Central Station line 

construction and service trucks. Standard equipment includes High- 

way Winches, Derricks, Tools, Racks, etc. Send for descriptive 
literature. 











7a. 
PIN AI RAILER Co. 
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to electrical uses is just one more 
| indication showing the interdepend- 
ence of industry and how the results 
of research in basic problems in fields 
other than the electrical may open up 
new opportunities in specific indus- 
tries, making available methods hay- 
ing broad commercial possibilities. 
. 


Propose Municipal Plants 
for South American Towns 


A bill introduced in the Chamber of 
Representatives in Colombia, South 
America, and passed in first reading 
would impose on municipal councils 
of municipalities of 30,000 or less the 
responsibility of providing their com- 
munities with electric plants for sup- 
plying electric light and industrial 
power. 

As reported by the U. S. Department 
of Commerce, the national and depart- 
mental government would co-operate 
in this project by making grants in 
aid to the extent of 50 per cent and 
25 per cent respectively of the cost of 
constructing or enlarging municipal 
electric plants, such aid not to exceed 


| 20,000 pesos ($11,400) for construc- 
| tion of new plants. According to a 


statement accompanying the bill, there 
are 807 municipalities in Colombia, 
| of which only 430 have electric serv- 


ices at all. 
* 


"Welsh Power Plant Expands 
Work has begun at the Upper Boat 


| station of the South Wales Electrical 


Power Company (England) on plant 
extensions to cost $2,250,000 (£450,- 
000). Growing demand for power sup- 
plies by firms operating on the new 
government-aided trading estate ad- 
joining the station are said to be 


| partly responsible for the expansion. 


Belgium Output Gains 33% 


Electrical output in Belgium for 
the first six months of 1937 totaled 
2,729,673,000 kw.-hr., as against 2,- 
056,477,000 kw.-hr. for the corre- 
sponding perod of 1936, according to 
a report of the U. S. Department of 


Commerce. 
* 


Sponsors Football Program 


Wisconsin Public Service Corpora- 
tion is sponsoring a fifteen-minute 
football revue each Saturday at 5.40 
p-m., central standard time, over 


WHBL, Sheboygan, Wis., for the fifth 


consecutive year. 
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Westinghouse Orders 
Show Gain in Period 


Noting a falling off in the number 
of inquiries and the temporary post- 
ponement of some prospective pur- 
chases, A. W. Robertson, president of 
Westinghouse Electric & Manufactur- 
ing Company, last week announced 
that orders booked for the first nine 
months this year totaled $191,200,758, 
as against $134,148,358 in the same 
period last year, an increase of 43 per 
cent. 

For the year ended September 30, 
orders were $239,573,704, as against 
$162,295,156 in the preceding year, a 
gain of 48 per cent. 

“Incoming orders continue at a fair 
level, although below the peak of the 
year,’ Mr. Robertson said. “There 
is some reduction in inquiries and in 
a few cases prospective purchases have 
been postponed temporarily. 

“The company has a substantial 
backlog of orders on its books, but 
these are not evenly distributed; some 
departments are still working at ca- 
pacity, while others are experiencing a 
letdown. Employment and _produc- 
tion are being maintained at a high 
rate.” 

Directors declared a dividend of $1 
a share, payable November 30 to com- 
mon and preferred stockholders of 
record November 9. This is the fourth 
dividend declared this year, bringing 
the total to $4 a share. 

Sales billed for the first nine months 
totaled $154,839,997, as against $115,- 
992,637 in the same 1936 period, a 
gain of 33 per cent. Billings for the 
year ended September 30 totaled $193,- 
316,391, as against $146,561,629 in 
the preceding year, an increase of 32 
per cent. 

Unfilled orders as of September 30 
were $78,155,632, as against $40,605.- 
205 a year ago. 

Net income for the first nine months 
was $16,726,520, as against $11.123.- 
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706 in the same 1936 period. Net 
income for the year ended September 
30 was $20,702,105, as against $14,- 
284.446 in the preceding year. 


Exports of Electric 
Appliances Increase 


Exports of electrical household ap- 
pliances, including shipments to Ha- 
waii and Puerto Rico, amounted to 
$009,594 for August, 1937, as com- 
pared with $538,553 for July, 1937, 
according to reports by the Bureau 
of Foreign and Domestic Commerce. 

Shipments of electric washing ma- 
chines were 6,073 units, valued at 
$238,892 in August, as against 4,193 
units, valued at $168,995, in July. 
Domestic vacuum cleaners totaled 
2,431 units, valued at $45,530, as 
against 2,437 units, valued at $44,437. 

Units and values of other major 
items exported during August, 1937. 
as compared with July, 1937 are: 
Flatirons, 20,508, $34,969 against 24.- 
810, $43,195; cooking ranges, 1,113, 
$82,535, against 1,383, $48,954; do- 
mestic electrical heaters and ovens. 
2,285, $22.387 against 3,449, $22,442; 
clocks, 12.881, $23,897, against 21,721, 
$45.886. 


Predict Tremendous Volume 
for Air-Conditioning Industry 


Within ten years the air-condition- 
ing industry will do an annual volume 
of business in excess of $350,000,000, 
or seven times the total business of last 
year, according to George W. Mason, 
president of Nash-Kelvinator Corpora- 
tion. 

Mr. Mason stated that some $60.- 
000,000 worth of air-conditioning 
equipment had been sold by American 
companies in the first half of 1937, 
20 per cent more than for the entire 


year 1936. 


Washer Shipments Up 
Sharply for 9 Months 


Household washer shipments in the 
first nine months this year were greater 
than in any whole year in the indus- 
try’s history with the single exception 
of 1936, according to J. R. Bohnen, 
secretary of the American Washing 
Machine Manufacturers’ Association. 

Shipments for the nine months 
totaled 1,394,755, compared with 
1,379,062 in the three quarters of 
1936 and 1,729,135 for that full year. 

“Washers retailing at $70 or more 
were 41.5 per cent of all January-Sep- 
tember shipments this year, aggregat- 
ing 579,773, against 429,587, or 31.1 
per cent of the total, in the same period 
of 1936,” Mr. Bohnen said. Increase 
also was shown in household ironer 
shipments, the nine months’ total be- 
ing 147,683, as against 136,413 in the 
same 1936 period. 


Manufacturers Issue 
Earnings Statements 


The following electrical manufac- 
turing companies have recently issued 
earnings statements: 


Jouns-Manvitte—And subsidiary com- 
panies, nine months ended September 30: 
Consolidated net profits, $4,592,191 after all 
charges, including provision for depreciation, 
depletion and income tax accrual, but before 
provision for surtax on undistributed in- 
come. This was equivalent, after preferred 
dividends, to $4.94 a share on the 850,000 
shares of common stock outstanding at the 
close of the period. It represents an in- 
crease of $1,498,630 compared to earnings 0 
$3,093,561 in the first nine months of 1936, 
equal to $3.16 a share on the present capl- 
talization. Sales during the first nine 
months of this year aggregated $46,188,836 
or a gain of 33 per cent over sales of 
$34,733,034 in the comparable 1936 period. 
The consolidated net profit for the third 
quarter was shown as $1,780,857 or $1.94 
a common share after allowing for preferred 
dividends. Net profit in the September 
quarter, 1936, was $1,618,659 or $1.75 8 
share on the same basis. 


McGraw ELectric—Twelve months to 
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“IT’S ALWAYS FAIR WEATHER’ 
... 80 far as HI-VOLTAGE is concerned 


@ Other air-break Ten give dependable 
service under most conditions but only HI-VOLTAGE 
can go the whole distance. « * « Dependable 
service under any weather conditions—for a 
practically unlimited period of time—is assured by: 


1. Totally enclosed, all-bronze, accurately 
machined, operating mechanism. 


2. Monel Ball Bearings. 
3. Graphite-Insert Bearings. 


Bulletin 26 gives all the information you need to select the 
proper type and size for any particular requirement 
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September 30: Net profit, $1,242,041, equal 
to $2.62 each on 472,600 capital shares. This 
showing, the best for any twelve-month 
period in the history of company, compares 
with net profit of $874,613, or $1.84 a share 
in corresponding period of previous year. 
Net sales increased to $6,455,151, from 
$4,758,988 in the preceding twelve months. 


Manufacturers Make 
Sales Assignments 


The following assignments have 
been made by electrical manufacturing 
companies to their sales staffs: 

Changes involving both headquarters and 
district organizations of General Electric ap- 
pliance and merchandise department have 
been announced by R. J. Cordiner, general 
manager of appliance sales, as follows: 
C. R. Thorson, has relinquished his responsi- 
bilities as district appliance sales manager 
at Minneapolis to become sales manager of 
the electric clock section, Bridgeport. T. B. 
Allen, formerly district appliance sales man- 
ager at Atlanta, has succeeded Mr. Thor- 
son at Minneapolis and J. M. Walker, for- 
merly general sales manager of Rex Cole, 
Inc., New York, has been appointed district 
appliance sales manager at Atlanta. 

Steel and Tubes, Inc., announces the ap- 
pointment of Herbert H. Benfield as man- 
ager of conduit sales, Cleveland, following 
seven years as district sales manager in San 
Francisco. Arthur D. Grove has become 
district representative in northern California 
and Nevada, with headquarters in San Fran- 
cisco. 
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Bids for Cable Asked 

Electric Supply Department, New- 
castle, New South Wales, Australia, 
will receive bids until November 22 
for 78,540 ft. of paper-insulated, lead- 
covered, single-wire armored cable, for 
working pressure of 11.000 volts, and 
for pilot cables as per specifications 
on file. 

. 


Gets Government Contracts 


Three government supply contracts 
were awarded in the week ended 
October 21 under the terms of the 
Public Contracts Act to the General 
Electric Company, the Department of 
Labor has announced: Department of 
Interior, transformers, $701,992; TVA, 
transformers, $61,050, and Treasury 
Department, electrical apparatus, ap- 
proximately $21.659. 





New York Metal Prices 


Oct. 27, 1937 Nov. 1, 1937 
Cents per Cents per 


Pound Pound 
Copper electrolytic 12.00% 11.75* 
Lead Am. 8. & R. price 5.50 5.50 
Antimony : 17.25 7.25 
Nickel ingot 35.00 35.00 
Zine spot : 6.10 6.10 
Tin Straits ‘ 48.50 47.625 
Aluminum, 99 per cent... 20.00 20.00 


* Delivered Connecticut Valley. 





Field Reports on Business 


The recession in industrial activity has made business spotty in many 
lines. The upward trend in security prices, after the recent collapse, 
is making for a brighter outlook for late fall and holiday trade. 
Some price cutting has been noted, but opinion is expressed that 
this move should revive forward buying. 


NEW YORK 

The rebound in security prices, regaining 
a large portion of the losses in the recent 
break, has resulted in a better feeling in 
business. Gloom, which was so thick last 
week, is clearing with the prospects that 
many buyers of equipment are expected 
back in the market in the near future. 

The caution which buyers are expressing in 
their orders is said to be a normal reaction 
when security prices tumble. However, it 
is pointed out that as security prices begin 
to tend upward, equipment and other orders 
generally follow. 

One of the favorable factors bearing on 
future industrial activity is the present low 
state, in many lines, of stock on _ shelves. 
The belief was expressed that any sizable 
public buying, a prelude to the holiday 
trade, would bring about a rush of orders 
to manufacturers. This is being looked for- 
ward to as an indication as to the size of 
spring trade. 

The small amount of price snipping 
which has become evident of late is con- 
sidered by many as a good sign, in that a 
readjustment of prices, especially in the 
building trades, would stimulate construc- 
tion. There are no signs as yet that there 
will be any great curtailment of present 
utility construction. The main factor now 
holding up work, it is said, is the raising of 
new capital. The collapse in the securities 
markets has about shut out utility financing, 
temporarily at least. Electrical trade re- 
ports indicate good activity, with appliances 
still in demand. Inquiries and the attend- 
ance at the automobile show here indicate 
that there is still a lot of consumer buying 
power available. 


PACIFIC COAST 


While wholesalers report a rather disap- 
pointing October, their sales held up fairly 
well, but did not increase consistently with 
the season. Government prospective busi- 
ness is excellent, with such highlights as 
an electrical contract for a $1,500,000 Sacra- 
mento air base building, $1,000,000 Hick- 
ham Field officers’ quarters in Hawaiian 
Islands and assurance that a $13,500,000 
Alameda air base will be begun by Decem- 
ber. 

Considerable “downtown” building is re- 
ported, with three San Francisco remodel- 
ing jobs averaging $350,000 each and sky- 
scraper apartments for San Francisco and 
Long Beach. A $10,000,000 state prison is 
scheduled for 1940 completion, with first 
unit now under way. 

Sizable orders include $50,000 motors and 
controls for Alaskan gold dredge, $55,000 
for an electric locomotive with charging 
equipment and batteries for a Utah copper 
mine and control and switching details for 
Los Angeles water district, value $35,000. 

4 copper price drop unexpected in its 
size has considerably upset coast markets 
and the hand-to-mouth buying which is 
temporarily inevitable may react upon an- 
nual inventories. 

The motion picture field continues very 
active. with two new theaters recently be- 
gun and $500,000 worth of additions to 
MGM’s Culver City plant, including a film 
laboratory and an industrial crafts center. 


San Francisco exposition business subscri; 
tion fund is nearing completion, exhibit 
palaces are practically all awarded and in 
dividual exhibitors are expected to begin 
their booths and separate buildings. 


CHICAGO 


Further mild recessions occurred last week 
in industrial activity. Most industries main- 
tained a level above a year ago, but the 
margin of improvement was materially re- 
duced from the previous month. Retail and 
wholesale trade presents a more encouraging 
picture, holding up fairly well, in the face 
of marked reductions in other fields. Orders 
for electrical equipment are being received 
in good volume, but are substantially below 
the peak for the year. Furthermore, in- 
quiries have declined rather rapidly and 
in some cases prospective purchases have 
been temporarily postponed. 

Inquiry reveals that a large proportion of 
electrical manufacturers are maintaining a 
high rate of production and one large com- 
pany reports that unfilled orders on hand 
are more than 50 per cent higher than a 
year ago. A large manufacturer of radios 
reports current operations with a normal 
force, but slightly under the peak of the 
previous quarter. Operations, however, are 
far ahead of last year. 

Construction work by central stations goes 
forward at a steady pace. Purchases of 
equipment are well above a year ago and at 
present no indications of curtailment are ap- 
parent. Sales of apparatus in the stockyard 
and steel districts have fallen off as activity 
in those areas has shown some sizable re- 
duction. 


NEW ENGLAND 


Business is spotty, with improving out- 
look for a long pull. A prominent electrical 
apparatus maker is running 70 per cent 
capacity and expects a fair business through 
the winter. 

The shoe and textile industries are much 
disturbed by the Administration’s encourage- 
ment of foreign competition. Acquisition of 
the former American Printing Company 
plant at Fall River by Firestone Rubber for 
Latex products presages electrical improve- 
ments and stimulated encouragement in in- 
dustrial circles. The market recovery last 
week helped business sentiment, with evi- 
dence of sobering effect on labor and politi- 
cal factors throughout the country. 

Motor sales continue diversified; house- 
hold appliances move toward good holiday 
trade. Boston Edison sold 1,800 major units 
in the last quarter and 1,500 ranges in nine 
months, 47 per cent gain. Inventories of 
retailers of electrical appliances are down 
to rock bottom and new stocks will be de- 
layed until after new refrigerator and other 
model showings this month. 

Factory lighting equipment sales have 
been effected, according to one representa- 
tive by the disturbance in business activity 
among many industries in western Massa- 
chusetts and the northern part of this dis- 
trict. Street lighting moves moderately, in- 
cluding new equipment for Haverhill] at a 
cost of about $1,500 for additional electri- 
cally controlled traffic signals. 


G| 
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ISREATEST RELIABILITY UNDER SUSTAINED LOADS...another high spot in 


TODAY’S TREND TOWARD 


POWER INSULATORS 
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CONTINUOUS DUTY 


GAS ENGINES 
Hold the Record 


for 


Low Cost Power 


STERLING \e/ INTERNAL 


HIGH COMBUSTION 
DUTY ENGINES 








Semi-portable 8-cylinder 400 H.P., 900 R.P.M. 
Gas Engine, direct connected to 200 K.W. 


Electric Machinery and Manufacturing Com- 
pany generator and mounted on welded steel 


skid for oil field power. 


In the mid-continent enough gas is being wastefully 
burned to supply you with cheapest power. Surplus gas is 
being collected and distributed by pipe line, and Sterling Gas 
Engines are available at lowest cost, with many advantages, 


to utilize this fuel. 


STERLING ENGINE COMPANY 


Home Office and Plant Branch Office 
1270 Niagara Street Dept. C-2 900 Chrysler Bldg. 
Buffalo, New York New York, N. Y. 
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Getting a Start on the 
Attic Ventilation Load 


[Continued from page 63 | 


134 installations were sold within the 
city of Shreveport. 
Cost and revenue 
The real measure of the promotion 
is its cost and the income it produced. 
The cost is broken down as follows: 


Newspaper advertising ........... $511.20 

Booklets purchased for use in 
PNINTEE, ocick go ase eines s+ 28500 
Radio, 4% of six weeks ..... 208.35 
$1,004.55 


For revenue determination we sub- 
metered two installations. From the 
data thus obtained we concluded that 
1,000 hours operation per season 
would be reasonable. This operation 
of a 1/3-hp. motor at a rate step of 
3 cents would result in $10 revenue. 
In large homes where large fans are 
installed with motors ranging up to } 
or possibly ~ hp. the income will be 
more. In some homes that are care- 
ful about operating costs the income 
may be less than $10. We believe that 
$10 is a conservative over-all average 
figure. 

Assuming that our $10 E.A.R. figure 
is correct, then our ircome from the 
134 installations made in the summer 
of 1936 amounts to $1.340 during the 
first year. Our cost was $1,004.55. 
This gives us a cost per dollar of 
E.A.R. of $0.75. We think this cost 
is excellent in view of our late start 
and the fact that we were promoting 
a new idea and that ils promotion in- 
volved making arrangements with the 
dealers to get lines of equipment and 
to train their sales forces. 

Our conclusion concerning the pro- 
motion is this: For a small sum of 
money we have launched a new type 
of load building in Shreveport. At a 
cost of 75 cents per dollar E.A.R. we 
have planted 134 installations. From 
these installations we expect to sell 
about three times that number next 
year. We believe that the most el- 
fective assistance we get is the word: 
of-mouth recommendation of satisfied 
users. We think the ultimate size of 
the market closely approaches the 
number of refrigerator owners who 
also own their homes. We have not 
yet formed any conclusions about 
rented houses. Some apartment houses 
will be equipped by the owners. The 
same may prove to be true about rest 
dences for rent, but we cannot say al 
this time. 








Elpeco Substations 
are individually designed 


TO YOUR SPECIFICATIONS 


We make ‘em 


LARGE 





We make ‘em 





SMALL 
ren BUT! by skillful desi 
i | y SKI u esign we 
‘ge obtain MAXIMUM strength 


es at MINIMUM weight. 
Just a 15 K.V. Substation 


| Jhat's ELPECO 


i Ask for Questionnaire Form . . . it will 
save us BOTH time and insure a thorough 
0 UNDERSTANDING of YOUR PROBLEM. 


ELECTRIC POWER EQUIPMENT CORPORATION 





412 North 18th St. Philadelphia, Pa. 
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MICABOND 


the only insulation for some . . . the 
best insulation for many purposes 


Micabond combines the good qualities 
of raw mica with adaptability. It is mica in its most 
usable form — insulation that should be specified 
wherever maximum dielectric strength is needed in 
equipment subject to high operating temperatures. 


Let us help you select Micabond in correct grade, 
form and strength for your requirements. Perhaps it 
might be economical to have us supply your fabri- 
cated parts, ready for assembly, a service some Mica- 
bond users find most advantageous. Ask for details. 


CONTINENTAL-DIAMOND FIBRE COMPANY 
NEWARK, DELAWARE 


Represented in Canada by 


DIAMOND STATE FIBRE CO. of Canada, Ltd., Toronto 











MOLDING PLATE 
SEGMENT PLATE 





od 


TAPE-TUBING 


FABRICATED PARTS SUCH AS “Vv” 
RINGS, SEGMENTS AND WASHERS 





HEATER PLATE 
FLEXIBLE SHEETS 
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Analyze Enameling Costs of 


Electric vs. Fuel Furnaces 
[Continued from page 80| 


heated furnaces, respectively. In Table 
I, for sheet steel, and Table II], for 
cast iron, the annual total figures on 
fuel or power units consumed, firing 
hours, days operated and production 
in finished ware are presented. Also, 
the observed averages for fuel or 
power consumed per hour and for 
units of ware finished per hour, per 
unit of fuel or power and per labor 
hour. 

In an electric furnace it is claimed 
that low temperature gradients and 
fixed uniformity in the distribution of 
heat input increases the average area 
of hearth that can be used to fire first- 
quality ware, thus increasing the out- 
put as compared to fuel-fired equip- 
ment. Also, it is claimed that uniform 
heat input, decrease in time lost for 
repair, elimination of slow  pro- 
duction or half-load firing due to 
combustion irregularities and fewer 
rejects all combine to increase the 
productive capacity for the electric 
furnace. The data obtained certainly 
indicate that these claims can be sub- 
stantiated. The electric furnace does 
give evidence of capacity to finish 
more ware per average hour and so 
more per labor-hour than the oil-fired 
muffle type furnace. 

These data indicate an answer to 
another problem that I am sure all 
power salesmen have been up against. 
We have all figured with our pros- 
pects on a 5x12-ft. box-type electric 
furnace and been asked to estimate on 
a furnace with capacity to fire one 
coat on 600 sq.ft. of 20-gauge sheet 
steel per hour at 1,575 deg. F. We prob- 
ably gave the prospect an estimate of 
240 kw.-hr. per hour. And he had in 
mind his own average figure of 14.5 
gal. per hour. With the 
figuring in averages and we figuring 
a single hour, peak load, how could 
we expect to get together? 

These new data can be used to help 
power salesmen “talk the language” 
of their prospects. In the accompany- 
ing curves for sheet steel and cast 
iron the statistical average values for 
oil-fired and electrically heated box. 
type furnaces have been plotted to 
show the relationship between average 
production of finished ware per month 
and the units of ware finished per unit 
of fuel or energy consumed. Let us 
assume that we are to figure on an 
average production of 40,000 sq.it. 
of finished ware per month. The oil 


prospect 
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“MEGGER" 


JAMES G. BIDDLE CO. 


TIE ee Sith etal le 


“MEGGER" 


Insulation Testing 
Stands Behind Every 


Electrical Insurance Policy 


We Write... 


OCEAN ACCIDENT & GUARANTEE CORP. 


HEN the Ocean Accident & Guar- 

antee Corp. entered the field of 
Electrical Insurance over 16 years 
ago, the company engineers adopted 
“MEGGER” TESTING (using our “Meg- 
ger” Insulation Testing Instruments), as 
a simple and practical means of follow- 
ing the condition of insulation in motors, 
generators and other electrical equip- 
ment insured by them. They have 
continued this practice of testing risks 
before they are accepted and periodi- 
cally thereafter, with the result that 
today “Ocean” engineers can detect 
insulation weaknesses with a certainty 
that may seem remarkable. 


1211-13 ARCH STREET 


















“Megger” Testing enables any intelli- 
gent electrical man to detect the pres- 
ence of dirt and moisture in electrical 
equipment and to guard against inev- 
itable deterioration. It gives protection 
from the danger and the cost of unex- 
pected insulation failure and resultant 
shut-down. And it is significant that the 
operators of many plants who carry 
Electrical Insurance use “Megger” in- 
struments themselves and cooperate 
with the insurance company in uphold- 
ing high standards of inspection and 
maintenance. 


Our illustrated descriptive Bulletin 
1355-W will be sent on request. 


PHILADELPHIA, PA. 


Ground Testing Instruments— Speed Measuring Instruments—Frequency Meters 





ELECTRICAL WORLD # NOVEMBER 6, 1937 


(1607) 141 





STRAIGHTLINE 
SPLICES 


TYPE A 
COPPERWELD 
WIRE 


Specially designed and 
built to consistently 
hold approximately 
the full strength 
of type A Con- 
ductors. 


































The Reliable Straight- 
line Splices for 
Copperweld composite 
cable are equipped 
with jaws which grip 
the wire over a long 
enough surface to in- 
sure consistent holding of this three 
strand wire with its long lay. These 
splices retain the outstanding features 
pioneered in the standard Straightline 
Splices. 


A husky washer maintains the jaws in 
perfect alignment equally spaced 
around the wire and eliminates the 
danger of a strand jamming between 
jaws and causing trouble. 


The ends are tapered to fit the wire closely preventing inser- 
tion of improperly prepared wires. This shape also dampens 
vibrations before they reach the clamping jaws, and it permits 
pulling over crossarms without catching. 


The gripping power of this splice is so great that under test 
it breaks the wire at approximately its full strength. It makes 
a good electrical joint, and it is positive in operation. 


* 
SEND FOR 
BULLETIN AND SAMPLES 


* 


ELECTRIC COMPANY 
OVER 25 YEARS SERVICE TO THE UTILITIES 


3145 CARROLL AVENUE + CHICAGO ILLINOIS 
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furnace would average about 4.9 sqft. 
per gallon of oil and the electric 
furnace about 0.68 sq.ft. per kilowatt. 
hour. Thus we find that the oil-fired 
furnace may be estimated to consume 
about 8,200 gal. and the electric fur. 
nace about 58,800 kw.-hr. per month, 
If oil, as a material used in the heat- 
ing process, costs 5.5 cents per gallon, 
the oil bill for the month would be 
about $451. If furnace power is billed 


' at 1 cent per kilowatt-hour the 


electric bill for the month would be 
about $588. What a difference! Us. 


ing the “conventional rating” method, 


| we would have been comparing 18 
_ gal. per hour, or $0.99 per hour, with 
| 240 kw.-hr. per hour, or $2.40 per 


| hour. Then the error of reasoning 








Table UI—Comparison of Cost 
Items in Terms of Percentage 
of Manufacturing Cost 





Annual Totals 


| Oil-Fired Furnaces 


Sq. Ft. Oil and Auxiliary Direct Labor 
Sheet Steel Power Costs Costs 
Produced Per Cent Per Cent 
632 ,051 12.9 40.6 
Pounds of 
Cast Iron 
Produced 
3,755,910 10.8 39.1 
Electrically Heated Furnaces 
Sq. Ft. Furnace and Auxiliary Direct Labor 
Sheet Steel Power Costs Costs 
Produced Per Cent Per Cent 
633 ,336 16.9 34 3 
Pounds of 
Cast Iron 
Produced 
3,782,786 14.3 30.8 


The total manufacturing cost for the oil-fired furnace 
plants averaged 13.6 per cent higher than the total 
cost with electrically heated furnaces. 


<TR ERE A NAR NN emt 


would have been magnified by assum- 
ing 200 hours’ use of the furnace per 
month to give an oil bill of $198 and 
an electric bill of $480. 

Also, examine the cost data af- 
forded by the operating records of 
these enameling plants. In Table Ill 
is presented, in terms of percentage 
of manufacturing cost, the cost of oil 


| plus the cost of auxiliary power (for 
| motors, lighting, etc.) and the cost 
| of furnace power plus the cost of 
| auxiliary power as one item for the 
| respective types of furnaces; then the 
| cost of direct labor for firing the 


ware as the other item. On the basis 
of these data it is shown that whet 
firing sheet steel the use of electrical 
furnaces increases heating costs 4 pe! 
cent, but reduces labor costs 6.5 pe 
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FOR HEAVY DUTY SERVICE SUCH AS THIS MILL DRIVE EQUIPMENT 


Use 94 “Series Brushes 


They possess the necessary stamina to withstand severe peak 
loads and emergency demands. 


They have set new standards of uniformity in performance as 
well as in physical properties. 


They improve commutation under difficult conditions. 


They Reduce Operating And Maintenance Expense. 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide [[mf) and Carbon Corporation 
Carbon Sales Division: Cleveland, Ohio General Offices: 30 East 42nd Street, New York, N.Y. 


BRANCH OFFICES: NEW YORK PITTSBURGH CHICAGO SAN FRANCISCO 
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dense Long-Leaf 
YELLOW PINE 





POLES imite comparison for 


STRENGTH—by laboratory or field test 
RIGIDITY—all lengths and classes 

PENETRATION—by pressure treatment 
DEPENDABILITY—Quality and Grade 


COST—per years of service 


JACKSON LUMBER COMPANY 


LOCKHART, ALABAMA 


A CROs SET FT 


WATZEK 


GATES 


INDUSTRY 
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cent, while when firing cast iron the 
electric furnaces increase heating costs 
3.5 per cent but reduce labor costs 
8.3 per cent. Then the over-all cost 
figures show a saving from all items 
of 13.6 per cent. 

Such averages may be affected by 
different methods of accounting. dif. 
ferent burden charges, etc. For this 
reason one plant was selected which 
was using both the electrically heated 
and the oil-fired muffle furnace in the 
same department, feeling that the 
strongest evidence of the cost advan- 
tage with electric furnaces would be 


Table [V—Comparison of Cost 
Items from One Plant in Terms 
of Percentage of Manufacturing 





Cost 
Oil-Fired Furnaces 
Oiland Direct Maintenance 
Sq. Ft. Sheet Material Auxiliary Labor Item 
Steel Produced Cost PowerCost Cost Cost 
(One Month) Per Cent Per Cent Per Cent Per Cent 
52,224 35.7 11.9 46 5 
Pounds of 
Cast Iron 6.45 
Produced 
359 , 228 34.6 9.9 42.5 
Electrically Heated Furnaces 
Furnace 
Powerand Direct Maintenance 
Sq. Ft. Sheet Material Auxiliary Labor Item 
Steel Produced Cost PowerCost Cost Cost 
(One Month) PerCent Per Cent PerCent Per Cent 
52,777.76 26.8 16.9 34.3 
Pounds of 
Cast Iron 5.55 
Produced 
372,048 29.2 14.3 36.6 


The total manufacturing cost for the oil-fired furnace 
averaged 17.2 per cent higher than the total cost with the 
electrically heated furnace. 





obtained there. In Table IV are 
shown the average figures for the oil: 
fired and the electrically heated fur 
naces, respectively, covering a month 
of approximately equal production to 
make the data comparable. — These 
figures show that although the cost 
item for furnace and auxiliary power 
increased 18 per cent over the oil 
furnace cost for oil and auxiliary 
power (i.e, from 10.7 to 15.3 per 
cent of production cost) the cost of 
materials dropped 33 per cent, the 
cost of direct labor dropped 51 per 
cent and the cost of maintenance 
dropped 29 per cent (i.e., for an in 
crease of 4.6 per cent, a saving of 
15.8 per cent in these items was 
made). It is found that the total effect 
of both tangible and intangible sav 
ings are shown by the fact that the 
over-all costs totaled 17.2 per cent 
lower with electric heat. This is 4 
strong indication of the realily of 
every advantage claimed for the elec: 
trically heated furnace. 
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Out in ROWNT 


Every pack of “huskies” has its leader—the dog 
who is in front position, not by appointment, but 
under the law of the survival of the fit. Likewise, 
in every industry there are those who lead. They 
hold this front position not because they claim it to 
be theirs, but because the field they serve has placed 
them there. This position cannot be attained by coax- 
ing or by asking for it. It comes only to the manu- 


WIRE THAT MADE 
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facturer whose product has earned it— Electrical 
tradenames of almost priceless value daily are 
entrusted to the performance of heating elements 
made of Chromel. This sort of confidence obviously 
is — only upon a product that deserves 


it... . For technical data, send for Catalog-L. 
HOSKINS MFG. COMPANY 
DETROIT MICHIGAN 
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@ Millions in use, yet nota 
single complaint during the 
past year is the record of 
Fargo Unit Connectors. 


The Fargo one-piece design 
has no parts to lose, is al- 
ways threaded. It insures 
high compression at low 
wrench torque. Joints are 
high in conductivity, low in 
voltage drop. Jaws are vibra- 
tion - proof. Built of high 
strength, distortion-proof 
copper alloy, Fargo Connec- 
tors stand repeated use. 


Write to Line Material Co., 
South Milwaukee, Wisconsin, 
for full details. 


Made by 
Fargo Manufacturing Co. 


DISTRIBUTED BY 


LINE MATERIAL CO. 
N ; y 
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Recent Rate Changes 











PENNSYLVANIA Pusiic Utitity Commis- 
sion has ordered the Philadelphia Electric 
Company to reduce its rates $3,107,000 a 
year. The new tariff will be for a trial 
period of six months from November 1, 
unless extended by the commission, and the 
rates prescribed will become permanent at 
the expiration of the trial period, or any 
extension of it, unless the company com- 
plains to the commission that they are 
unjust or unreasonable. The reduction goes 
to 625,000 customers, 90 per cent of the com- 
pany’s total. Domestic customers in Phila- 
delphia, numbering 400,000, are to benefit; 
155,000 domestic customers outside of Phila- 
delphia, and 70,000 small commercial and 
industrial customers are also to have their 
rates reduced. The commission also ordered 
the Metropolitan Edison Company to file 
new tariffs, slashing $795,000 a year off its 
rates. Reductions, to be effective until the 
final outcome of the commission’s investiga- 
tion of the company would be split as 
follows: residential consumers, $407,000; 
commercial, $220,000; power, $158,600: 
municipal, $8,000, and street lighting, $2,300. 
The commission was asked to_ restrain 
Metropolitan Edison Company from paying 
common stock dividends to its parent, New 
York, Pennsylvania and New Jersey Utility 
Company, pending outcome of the commis- 
sion’s rate case against the utility. The 
motion was made by Arnold H. Hirsch, 
counsel for Reading Merchants Ice Com- 
pany, a consumer. Counsel for the Metro- 
politan objected that the commission has 
no power to prevent the company from 
making whatever dividend payments it 
wished. Other reductions recently ordered 
are: Duquesne Light, $1,250,000; Edison 
Light & Power, York, $435,000, and Solar 
Electric, $11,300. A federal court decision 
at Scranton has restrained the commission 
from putting the Edison Light & Power 
temporary rates into effect. 


PortLAND GENERAL Etectric COMPANY 
and the Northwestern Electric Company 
have revised their residential and commer- 
cial rates downward to the amount of 
approximately $331,000, effective with the 
billings after November 26. The new rates 
were arrived at after negotiations between 
N. G. Wallace, Public Utilities Commis- 
sioner of Oregon and the companies. The 
Washington Department of Public Service 
concurred as far as the Washington proper- 
ties of the two companies are concerned 
and ordered the new rates into effect in 
Vancouver, Camas and Washougal. In Ore- 
gon the rates apply in Portland and _ sur- 
rounding cities served by Portland General 
Electric at Portland rates. Mr. Wallace 
commented that both companies had co- 
operated splendidly in bringing about the 
reduction. 


Onto Pustic Utititres Commission has 
reported that reduced rate schedules filed by 
electric, gas and telephone companies saved 
Ohio consumers $3,547,704 during the first 
nine months of 1937. Of the amount, $1.- 
912,000 was ordered by the commission and 
the remainder was made voluntarily by the 
utility companies or by negotiation or in- 
formal conference between the commission 
and the companies. 


SouTHERN Pustic Service Company has 
made a voluntary reduction in the domestic 
electric rate at Louisa, Ky. Under the new 
schedule the minimum and maximum rates 
of 3 and 10 cents remain the same, but 
users of intermediate amounts will save 
from 3 to 1 cent a kilowatt-hour. The same 
schedule was made effective at Fallsburg, 
where the rate had been 13 cents straight. 


Emprre District ELectric Company has 
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THE CHANCE 


PATENTE © 


NUT RETAINER 


TIME 
ENERGY 
MONEY 


Expanding or cone anchor 
installations are made eas- 
ier, better, quicker, and 
cheaper with the Chance 
patented nut retainer 
because it prevents the 
anchor from riding up the 
rod and makes it possible 
to keep the hole to the 
minimum size, giving great- 
er anchor efficiency. Rods 
con be salvaged. 


The nut retainer is a 
patented Chance feature. 
You'll find it on the Chance 
Steel 2-Way and 4-Way, 
the Wej-lock, 2, 3 and 4- 
way and the Chance Cone, 


CHANCE 
STEEL 4-WAY 


WEJ-LOCK 
MALLEABLE 4-WAY 





CHANCE 
“DURAMEL” CONE 
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e ADE by American Steel & 
Wire Company” means a lot 

to buyers of electrical wires and 
cables. It means absolute reliability 
based upon years of satisfactory serv- 
ice from thousands of installations. 
Amerseal Non-metallic Parkway 
Cables are designed for direct burial 
in earth, without external protection. 
In these cables a jacket of tough 
vulcanized rubber, covered with a 
heavy layer of asphalted jute, pro- 
tects the insulated conductors from 
mechanical injury and from action 


PARKWAY CABL 


AMERICAN STEEL & WIRE COMPANY 








SPECIFY 


AMERSEAL 


NON-METALLIC 
OR 


STEEL- 
PARKWAY CABLES 


Made by American Steel & Wire 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


TAPED 


of moisture, earth acids and alkalis. 
This unique construction gives full 
protection to the cables, yet you will 
find them light in weight, flexible, easy 
to handle and extremely economical. 

Our Steel-Taped Parkway Cables 
have rubber insulated conductors 
protected by a lead sheath and by 
one or more layers of metallic armor. 
Use our Armorlokt or flat steel-taped 
metallic cables wherever added 
mechanical protection is necessary. 
For complete information, send for 
our new Parkway Cable catalogue. 


Rockefeller Building, Cleveland 





United States Steel Products Company, New York, Export Distributors 


UNITED STATES STEEL 
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ISTRIBUTION POLES snap like 
D splinters in the teeth of a hun- 
dred-mile-an-hour gale . . . but even 
in distant Korea interrupted service 
must be speedily restored! 


Emergencies like these prove that 


fast installation is an important char- } 


acteristic of service connectors. The 
simple design and uniformly accu- 
rate forging of the Burndy Servit 
enables your crews to do better jobs 
in less time than ever before. Just 
insert the conductors, spin the nut 
and tighten with a wrench! Servits 
are forged by a patented process in 
sizes from No. 10 solid wire to 1,000 
MCM stranded cable for copper, alu- 
minum and galvanized steel conduc- 
tors. Standardize 
on Servits! Burndy 
Engineering Co., 
Inc., 459 E. 133rd 
St., NewYork, N.Y. 


ONNECTORS 
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revised its rate schedule applicable to !ead 
and zinc mines where electricity is used for 
hoisting. It is estimated the reduction will 
mean an annual recurring saving to the 
operators of $4,000. The Kansas Corpor:tion 
Commission has approved the new schedule. 


OKLAHOMA E tectric & Water Company 
has reduced electric rates at Guymon. For. 
gan and Beaver $3,500 a year as the result 
of informal negotiations with the State Cor. 
poration Commission. 


SKANEATELES, N. Y., municipal electric 
plant has reduced its rates to save consumers 
an estimated $4,700 a year. 


Municipal Plants 


Fort Payne, Ata.—City Council has 
passed an ordinance calling an election on 
November 23 to determine whether the city 
shall construct or acquire its own system 
for the sale and distribution of electric en- 
ergy. The election was called in response to 
a petition circulated some weeks ago to try 


| to bring TVA power to the city. 


NortHsoro, Mass.—Herbert L. Kimball 
is chairman of a committee appointed by 
Moderator R. M. Leland to proceed with 


| a preliminary investigation and collect data 


in connection with a proposal to build a 
municipal electric light and power plant. 
The committee will report its findings in 


March, 1938. 


Newton Faris, Onto—Ohio Supreme 
Court has dismissed appeal of the Ohio Pub- 
lic Service Company, which sought to enjoin 
the village from constructing a $150,000 mu- 
nicipal light plant. Village Council author- 
ized issuance of that amount in bonds to fi- 
nance the project more than a year ago. The 
utility company protested that its investment 
in a plant now serving the village would be 
lost and that a bond issue would pledge the 
general credit of the village. Lower courts 
upheld the village. The Supreme Court re- 
fused to hear the case on the ground that no 
debatable constitutional question was _in- 


| volved. The utility had contended that legis- 


lative proceedings were involved and _ that 
construction of the municipal plant would 
be a repudiation of its franchise to furnish 
the village with electric energy until 1941. 


Jackson, Tenn.—Seeking to enjoin the 
city from building a municipal distribution 
plant for the sale of TVA power, the West 
Tennessee Power & Light Company has filed 
suit in the Federal Court in Jackson. Setting 
forth that pursuant to a municipal election 
in 1913 the city extended an exclusive con- 


| tract and franchise to the power company 


until 1963, the bill states that the company 
has invested more than $150,000 in_ its 
properties in Jackson. The bill also seeks 
an injunction of the sale of city bonds which 
has been authorized to pay for the building 
of the plant and asks the court to declare 
the citys TVA contract void. The injune- 
tion was denied. 

South NorroLkx, Va.—Sheridan P. Gor- 
man, State Director of PWA, has announced 
a grant of $148,000 sought by the city to 


| aid in constructing a $331,000 electric light 


and power plant and distribution system, has 
been allocated. Mr. Gorman said work on 
the project had been delayed by a temporary 
injunction obtained by the Virginia Electric 
& Power Company which supplies the city. 
Construction work is expected to start 1 


_ the near future, Mr. Gorman said, inasmuch 


as a similar proceeding against a PWA 
project in Greenwood County, S. C. (Duke 
Power) was recently decided in favor of 
the county and PWA. An outright grant 
of $148,000 was made by PWA last Novem: 
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ber, but was held up by the utility injunc- 
tion. The town of South Norfolk has not 
been officially notified of the allocation nor 
of any change in the status of the injunc- 
tion, Charles H. Hughes, director of public 
works for the town, stated. R. J. Throck- 
morton, vice-president of Virginia Electric & 
Power in charge of the Norfolk division, 
has appeared before a special meeting of 
the City Council and asked permission to 
submit a proposition to furnish electric 
power to South Norfolk in lieu of the pro- 
posed municipal electric plant. Mr. Throck- 
morton stated that his company had de- 
veloped South Norfolk and felt it has the 
greater claim to furnishing power and did 
not care to leave the field. 


SHuLissurcG, Wis.—In a decision involving 
this village, the Wisconsin Supreme Court 
has upheld the right of a majority in any 
municipality to proceed with acquisition pro- 
ceedings of public utilities, unhampered by 
further referendums instigated by minority 
opponents. The opinion reversed a_ tem- 


porary restraining order of Circuit Judge | 


Sherman B. Smalley which forbade municipal 
officials to proceed with issuance of bonds 
for acquisition of a light plant until a refer- 
endum on continuing the acquisition had 
again been submitted to the people. 


Supertor, Wis.—Councilman John Green 
has started action in the Dane County Cir- 
cuit Court against the Wisconsin Public 
Service Commission. the city, and the Su- 
perior Water, Light & Power Company for 
the purpose of vacating an order of the 


commission fixing the price of the Superior 


utility at $4,625,000, charging the price to 
be excessive. 


Rate Issue Delays Allotment 
Tide Water Power Company, Wil- 
mington, N. C., has offered to sell elec- 
tricity at wholesale to a co-operative 
group in the Tidewater section of the 
state at a rate that would average 1.63 
cents per kilowatt-hour. The co-opera- 
tive has proposed a project in Samp- 
son, Bladen, Duplin, Pender counties. 
Feeling that it cannot approve this 
rate as reasonable, REA is unable to 
allot funds for the project. A com- 
plicating factor in the situation is that 
the company is now asking for an 
additional loan of $190.000 to build 
lines in part of the same area. In 


1935 REA made a loan of $142.000 to 


the utility to build lines in a number | 


of the counties in the same general 
region. 
* 


Knoxville Appeal Dropped 


Tennessee Public Service Company 


has dropped its appeal to the Tennes- | 


see Supreme Court from action of 
Chancellor A. E. Mitchell in dis- 
solving an injunction that prevented 
the city of Knoxville from building a 
municipal power system to distribute 
TVA energy. according to T. G. Me- 
Connell, attorney for the utility com- 
pany. No reason was given for drop- 
ping the appeal. 
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No. 1400 


MCGILL 


Lamp Guards 


The cheapest guards in the 
long run are those that stand 
up under the most banging 
around. McGILL Lamp 
Guards are that kind. 


“‘Loxon” Guards lock on with 
key, preventing theft of lamps. 
“Gripon”’ Guards are held on by 
screws. Made to fit all sockets, 
for regular and mill type lamps, 
with or without reflectors. Order 
from your wholesaler. 


(Listed as Standard by 


Underwriters’ Laboratories) 


M¢GILL 
MANUFACTURING CO. 


Electrical Specialties of Quality 
VALPARAISO, IND. 


Box No, 601 
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Made from the best quality, new rolled, 
open hearth steel . . . shaped and fash- 
ioned with consummate skill and pre- 
cision ... positively weatherproofed by 
the Double Dip Galvanizing process, 
Oliver Pole Line Materials conform to 
the most rigid specifications of the Public 
Utility Industries. 


OLIVER IRON AND 
STEEL CORPORATION 


PITTSBURGH, PA. 


DAV e was 
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Why Not Bend Conduit This Way? 


You Will Find It 
Faster . . . Better 
and Cheaper! 













If everyone knew about the advantages 
of bending with the Greenlee Hydraulic 
Conduit and Pipe Bender, there 
wouldn't be much time wasted with old- 
fashioned, back-breaking methods. And 
there would be more conduit installed 
where the bends are smooth and even, 
not to mention the time that would be 
saved in making them. 


Here is a portable tool that is simple 
and easy to operate, yet it bends con- 
duit quickly, making smooth 
even bends on any size within 
its range. Hydraulic pres- 
sure, set up by pumping the 
handle, does the bending. And 
its operation is just as simple as 
the picture indicates. 


Above is the Greenlee Rigid Conduit Bender 

in use. It is made in two sizes for conduit from 

'%4 to 3-inch and from 2\4, to 4!/2-inch. The 

small bender can be fitted with special at- 

tachments for bending thin-wall steel conduit in 
1%, IY. and 2-inch sizes. 


Complete information on 
Greenlee Conduit and Pipe 
Benders will be sent ule, 
Tell us what you want to bend. 






GREENLEE TOOL CO., 1705 Columbia Ave., ROCKFORD, ILL. 








Now Available 
on small monthly payments 


STANDARD HANDBOOK 
FOR 


ELECTRICAL ENGINEERS 


Editor-in-Chief, Frank F. Fowle, Consulting Engineer— 
Assisted by 91 specialists 


Sixth Edition — 2816 pages 
New you can start using the Standard Hand- 


28 helpful sections 


Units and Conversion Factors 

Electric and Magnetie Circuits 

Measurements and Measuring 
Apparatus 

Properties of Materials 

Magnets, Induction Coils, Con- 








book at once—paying in small monthly in- 
stallments while you use it. No strings to the offer 
—no mark-up to pay installment charges—no differ- 
ence in quality of the book. Just a special offer 
to urge action. 


Tens of thousands of engineers get real benefits from 
the Standard. You will too. On hand when you 
need it, it will give security in troublesome situa- 
tions, save dollars, hours and effort by giving the 
right, dependable answer at the right time. Take 
this easy step that may mean much to you later. 
Mail the coupon now. 


McGRAW-HILL ON-APPROVAL COUPON 
McGraw-Hill Book Co., Inc., 330 W. 42d St., New York City 
Send Standard Handbook for Electrical Engireers for 10 days’ exam- 
ination on approval. In 10 days I will send $1.00, plus few cents 
postage, and $2.00 monthly for 3 months, or return the book post- 
paid. (Postage paid on orders accompanied by remittance of first 
installment.) 
Signed 
Address 


City and State 
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densers and Resistors 
Transformers, Regulators and 
Reactors 
Alternating-current Generators 
and Motors 
Direct-current Generators and 
Motors 
Converters and Rectifiers 
Steam, Gas and Oil 
Movers 
Hydraulie Prime Movers 
Power-plant Electrical 
Equipment 
Power Plant Economics 
Power Transmission 
Power Distribution 
Wiring of Buildings and 
Industrial Plants 
Illumination 
Industrial Motor 
Electric Heating 
Electric Railways 
Electric Trucks and Buses 
Marine Power Applications 
Electrochemistry and Electro 
metallurgy 
Batteries 
Wire Telephony and ‘lelegraphy 
Radio and Carrier 
Communication 
Electron Tubes and 
Wave Filters 
Miscellaneous Electrical 
Applications 


Prime 


Applications 
Applications 
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Electric 


Multiple Street Lights on 
Polarized Relay Control 
[Continued from page 62 | 

relays will operate to turn on all the 
street lights. The Edison thermal re- 
lays normally keep the control circui! 
of the all-night relays closed. When. 
however, at midnight these timers are 
first energized (with a negative or 
“on” impulse) for about 45 seconds, 
the thermal relays open the control 
circuit in the all-night relays, so that 
when a short positive or “off” impulse 
immediately follows the midnight re- 
lays operate to turn off their lights, 
whereas the all-night light relays are 
inoperative and these lights stay on. 
At daybreak the timing relays have 
again cooled and closed their contacts, 
so that a short positive impulse op- 
erates the relays and turns off the re- 


| maining lights. 





System has functioned 


The system has been in operation 


| for some time and no troubles or dif- 


ficulties have been encountered. The 
number of lamps that can be controlled 


| by one pilot wire depends mainly 
upon the capacity of the d.c. supply, 


each relay requiring about 60 milli- 
amperes for operation. The voltage 
drop in the pilot wire is usually small, 


' and although it must be considered, 


it is not a critical factor inasmuch as 
the relays will apparently operate 
satisfactorily on voltages as low as 
50 to 60 volts. 

That the rebuilt street-lighting sys- 
tem works in with the rebuilding 
scheme of the entire downtown distri- 
bution system and presents a neat ap- 
pearance is evidenced by the accom- 
panying picture, which shows the five- 
wire secondary run and a 
mounted on a pole. The system is 
capable of being expanded, and in ad- 
dition may be completely automatized. 
When the capacity of the one pilot 
wire has been exceeded, or if it is de- 
sired for any reason to break down 
the pilot control and use two or more 


relay 


_ pilot circuits controlling independent 
_ sections, equipment duplicating that on 
| the one already installed panel may be 


added. It will be noted from Fig. 3 
that two panels of the Roanoke board 
are left blank. These provide for fu- 


ture developments and may be used 


by merely adding the necessary termi- 
nal blocks, reversing switch, etc., using 
the same rectifier and indicating in- 
struments. The control board is also 
capable of being automatized by an 
arrangement of time-clock switches. 


1937 
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Sales Opportunities 


Tusa, Oxta.—Public Service Company 
of Oklahoma, Tulsa, has plans under way 
for expansion and improvements in steam- 
electric generating plant at West Tulsa, 
including installation of new 20,000-kw. 
turbo-generator unit and auxiliary equip- 
ment, high-pressure boilers and _ miscel- 
janeous apparatus. Work is scheduled to 
begin early in 1938. Cost estimated close 
to $1,000,000. Company also plans new 
66-ky. transmission line from Sand Springs 
to Bartlesville, Okla., with power substations 
and switching stations at both places; a 
new 13-kv. power line to Foyil, Okla., with 
power substation and distribution facilities. 
Improvements and extensions will be made 
in electrical distribution system at Bar- 
tlesville. Last noted work, likewise, will 
be carried out in early next year and will 
represent part of line expansion for 1938, 
estimated to cost over $800,000. 


NEWBERN, TENN.—Plans installation of an 
electrical distribution system, with power 
substation for connection with TVA trans- 
mission line, from which service will be 
secured. Bond issue of $33,000 has been 
voted for project. Work is scheduled to 
begin soon. 


Fercus Farts, Minn.—Lake Region Elec- 
tric Co-operative Association, Bayley Build- 
ing, Fergus Falls, Noble Huse, secretary, 
will take bids in November for primary and 
secondary lines for rural electrification in 
parts of Becker, Ottertail, Douglas and Wil- 
kin Counties, totaling about 320 miles, with 
outdoor power substations and service facili- 
ties. Cost about $325,000. This will be 
the first section of a 1000-mile electrification 
system, and bids for remainder will be asked 
in near future. Fund of $721.000 has been 
secured through federal aid, with additional 
financing to follow. Pillsbury Engineering 
Company, 1200 Second Avenue South, 
Minneapolis, Minn., is consulting engineer. 


BurraLto, N. Y.—Buffalo Niagara Electric 
Corporation has taken out a permit to build 
a new power substation on Best Street. Cost 
over $60,000 with transformers and other 
equipment. 


Lanctey Fierp, Va.—Purchasing and 
Contracting Officer. Signal Corps, Base 
Signal Office, Langley Field, receives bids 
until November 18 for five 125-foot vertical 


steel towers, with necessary ground net, 
tower warning lights, radio frequency 
feeders, ete, at Big Bethel Military 


Reservation (Proposal 1). 


Mercepes, Tex.—Magic Valley Electric 
Co-Operative, Inc., Mercedes, will take bids 
in November for primary and secondary 
lines for rural electrification in parts of 
Cameron, Hidalgo and Willacy Counties, 


approximating 200 miles, with outdoor 
power substations and service facilities. 
Lost about $200,000, in which amount 


hnancing has been arranged through federal 


aid. William G. Morrison, Professional 
Building. Waco, Tex., is consulting engineer. 
| ARLINGTON Heicuts, Int. — Creamery 
Package 


a Manufacturing Company, 1243 
West \ ashington Boulevard, Chicago, plans 


installation of motors and controls, con- 
veyors and other equipment in new additions 
to dairy machinery plant at Arlington 


Heights. 


Cost close to $200,000. 


Omatia, Nes.—Nebraska Power Company, 
Omaha, plans extensions in transmission and 
distribution lines for rural electrification in 
part of Dodge County, vicinity of North 
Bend. Neb. 


ission. 


Application has been made 
for per 
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GREENVILLE, On10.—Darke County Rural 
Electric Co-Operatives, Inc., has preliminary 
plans under way for primary and secondary 
lines for rural electrification in parts of 
Darke County, totaling about 220 miles, 
with outdoor power substations and service 
facilities. Cost close to $200,000. Financing 
is being arranged through federal aid. 
W. R. Cutnaw, chief engineer, Ohio Farm 
Bureau, 246 North High Street, Columbus, 
Ohio, is in charge. 


Los ANGELES, CALir.—Packard Motor Car 
Company, 1580 East Grand Boulevard, De- 
troit, Mich., plans installation of motors 
and controls, conveyors, transformers and 
accessories, electric hoists and other equip- 
ment in new branch assembling plant at 
South Gate, Los Angeles. Proposed to 
begin work early in 1938. Cost over 
$850,000. A power house will be built. 


Peoria, Itt. — United States Engineer 
Office, Postoffice Building, Chicago, IIl., 
receives bids until November 12 for elec- 
trical control station and equipment at 
Peoria Lock and Dam, Illinois River, in- 
cluding lock lighting system transformers 
and regulators, incoming power line, electric 
service feeders, grounding system, lock 
lighting system, navigation light system, 
portable lighting units, signal control sys- 
tem, fuel oil supply equipment, control 
station lighting system, two motor-driven 
oil pressure pumps, hydro-pneumatic ac- 
cumulator with automatic check valve com- 
plete, high-pressure air system complete, 
low-pressure air system and air signal, 
switchboard, gasoline-electric standby power 
unit, two electric tow-haulage units com- 
plete, wiring system for tow-haulage units, 
hand-operated traveling bridge crane and 
complete auxiliary equipment (Circular 43). 


Cotumsus, Inv. — Bartholomew County 
Rural Electrification Corporation, Columbus, 
Fred H. Suhre, president, plans primary 
and secondary lines for rural electrification 
in parts of Bartholomew and _ neighboring 
counties, totaling close to 100 miles, with 
power substation and_ service facilities. 
Fund of $95,000 has been secured through 
federal aid. Proposed to begin work soon. 
This is first section of a 215-mile system. 
Additional financing will be arranged later. 


KLAMATH Fats, Ore.—Enterprise Irriga- 
tion District, Klamath Falls, B. W. Short, 
president, has postponed closing of bids 
from October 27, recently announced, to 
November 10, for equipment for hydro- 
electric generating station on canal power 
site in Klamath Irrigation District, com- 
prising a 750-hp. hydraulic turbine, with 
generator unit and complete auxiliary ap- 
paratus, switching equipment, etc., and 
transmission line from plant to Enterprise 
Irrigation District. 


Extmira, N. Y.—New York State Electric 
& Gas Corporation, Elmira, plans extensions 
in primary and secondary lines for service 
in Elmira Heights district. 


Iowa City, lowa—lIowa City Light & 
Power Company, Iowa City, plans new 
transmission line from Iowa City to Coral- 
ville, with power substation and distributing 
facilities at latter place. Application has 
been made for permission. 


Lincotn, Nes.—Sealed proposal for the 
construction of a rural electrification distri- 
bution system to be financed by a REA loan 
will be received by Lancaster County Rural 
Public Power District November 15 at 401 
Barkley Building, Lincoln. The project will 
be approximately 130 miles in length. Spe- 
cifications may be obtained from Midwestern 
Engineering Company, 2408 West Second 
St., Hastings, Neb., owner’s engineer, or 
from the owner. 

















To buyers of rods, wires, and 
cables, we offer the product of a 
modern plant plus helpful per- 
sonal attention. 


We will be pleased to quote on 
your requirements for 


HOT ROLLED COPPER RODS 
BARE & TINNED COPPER WIRE 


(In rounds, flats & squares) 


BARE & TINNED STRAND 
U.R.C. WEATHER PROOF WIRE 
MAGNET WIRE 
FLEXIBLE CORDS 
RUBBER COVERED WIRES & CABLES 
LEAD COVERED CABLES 

























ROME CABLE 


CORPORATION 





Mills and executive offices 
330-400 Ridge Street 
ROME, N. Y. 





SALES OFFICES: 


New York Chicago 
Cleveland Pittsburgh Boston 
Richmond Philadelphia Dallas 


Los Angeles 


(1619) 153 


Dias 6 Me 








FOUND- A newwa 


| 





ELECTRIC STEAM BOILERS save money in a St. 
Louis plant. 


TYPICAL CASE STUDIES 
FROM TIMELY IDEAS— 
EACH STORY DESCRIBES 
A PROBLEM — WHAT 


WAS DONE a RESULTS. ELECTRIC MAT SCORCHER removes hazards and 
improves quality in newspaper plant. 





ELECTRIC HOIST speeds handling and reduces ADEQUATE LIGHTING reduces complaints and improves quality at 
costs at Simmonds Mfg. Corp. Ideal Roller Mfg. Co. 
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